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' i’ In this section I-will argue that the estimation of a model

‘of this type using currently available data is likely to result
in both significant underestimates of the importéﬁce of family

social class as a determinant of eventual adult status and sig-

nificant overestimates of the egalitarian influence of schooling.

The biascs in estimation arise from two main sources. ¥First,
‘the available data allow only a partial specification of the

social class of the respondent's family. The specification bias’

resulting frowm these data limitations are exacerbated by the
. . f . '.

fact that while some of the available variables are.measured

%ﬁfh little error, otheks contain a major error component.

© Because the measurement of the social background of the respon-=
~dents is much more subject to error than is the measurement

of the respondenis' years of.schooling, the expianétoiy power

of the social background variables is understated relative to

the explanatory power of the respondents' years of schooling.

I will first discuss the problem of specificatibn bias, and
then take up the errors in variables problem.

. The data available to test this model are from a U,S, Census
survey of slightly over 20,0b0 males 20-64'years of age in the

" 1/ - 4 - ' "0
Year 1962.% Respondents were asked to report theix own occu-

)} . . .
"‘or a more complete description of the properties of the sample,
sce Duncan and Blau (1967), pp. 10-19, I will discuss estimates

for the 25-34 year old age gxoup only.
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l% .ion ‘and luVLl o& cducatlohul aLLalnmonL (in years) as well

as the occupation and cducational 1evel of their father or family

head. pdéstional data collected included the number of §iblings
of the respondent and nis income in the year previous to the

. survey. Bccausc the imgportance of family size has becn stresscd

by many stﬁdcnts of mobility, I have,;ncluded the numbex of

siblings. reported by tl

~,

- ggound.' 1he occupations of both rcsnondents and their fathexs

were scaled according to the puncan sdcio-economic status indeX.

An dindex of years of schoolind is the sole measuxe o‘ educatmonal

attainment. A tablr of zero

o

*-order correlatlons for thesc variables apped ays in an appendix.
Given the avaxlable data, the best attaxnable'empirical

represen;ation of the under lying model of ndbllxty appears to be:

1) ED = f(FOCC F*D, NSIB)

2) ' 0cC = g (ED, FOCC PED, NSIB)

whexre FOCC *= the obcuoﬂtxonal gtatus of the fathgr .ox sanily
' - head when the respondent Was 16 ycars old, as
rcportcd by the rcsoondeﬂt; .

'FED = the years of schoolmnc attaincd by the fathex o<
famlly head as reportea by the resocnounu,

-

. NsiB = the numbcr or s;bllnjf reuozted by thu resconoent:

occ = the status of the occucablon reoorted by thc
_respondent;

he responuent ag a measure of social pack=

-— s T

e — m o =
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- p similar model wil

14y  ED = £(POCC FED, NSIB, YINT)

[
27
1?’
. [

causally prior to that represented by equation 2,

. £the complene

F
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ED .é the yeported ycars of schooling attainea by the

- respondent; and : .

)

INC = the reportecd annual income of the respondent in

the previous yeal.

1 replace OCC by INC in equation 2.

in order to test the possibility +hat the transmission of

social status oporatcs prlmarlly Lhrough genet;c mrherltance,

I w;ll also estlmate a Sllﬁhulv nodl;led versmon of ecguations

X and 2:

2a) oce = g(Focc, FED, NSIB, ED, YLNT)

* where YINT =- the respondenu S 19 measured at a young age

(around ) years) s

X intend to use the nethod of jecast squares to estimate

the model xcp*esentea by equat;ons 1 and 2 as & recursive systew.

The relationship reprceented by cquatlon 1 is postulated as

While this

SGCNS re agouuole unougn, the unblasua ebtxmanmov c& 2 reguires

ntary assumleon that the error term in 'the first

W

equation is uncqrreiated with’ that_mn the second.

Py

1/'I‘hc nodel\s rcorCSunted by eduatloﬂs 1 and 2 and ja and 2a 2are
similar to thosc developed ana estimated by 0.D., Dancan. I hav
bcnef;tcd greatly from puncan's stimulating work on mobxl:ty
~cec Duncan, et _al. “{1968a), puncan (19680), and Blau and

puncan (1967) -
o . - 4

Aruitoxt provided by Eic:
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This assumption is opén to scrious question. The occu-

pational status of one' s parents 1s an incomplete roorcscntation

of one's social class background. The indlusion of a variable

measuring the educational 1evel of one's parents undoubtedly

improves the sPecification'of the social background of the

yespondent sonewhau, put it can hardly substitite for the direct

1/ .
moasuremeno of oarenus lncone—or perhaps a neasure of the

parents posxtlon in the hierarchy of work relations. Because

we expect parents’ $ncome and position in tht authority structure

of Droduc.lon
gfto have some ing

P

£luence on the educatlonal attainments of children

ndependcnt of the parenns occupaulonal status and educational

leVel, it seems 11kely that the. unexolalned varlance in the

predlctlon of years of schooling is in part oue ¢o the exclusion

of class and 1ncone as measurés of the soc*al bac&rrouno of the

respondents.

no.-

' 1 occupational status and educ«txonal level explain only .32
. percent of the variance of earnings in the sanple of 35-44 year
old non-Necgro, non-£arm baci grou“o males reported in nuncan,
g‘ Featherman, and buncan (1968). The 2 repoxted here is based on
corrected corrclatiofs. This palulcular age group seems relevant
to our concerns, &s it is the grooo most likely €0 havo vounj

children in the howe.
‘\ '

5
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fect measurcment of the‘social'class of the

Given the'imner

respondcnt s faxlly, the erroxr term in eguation 2 will reflect these

unmeasured dimensions of social packground, thus. yielding a positive

correlation pvetween the exror terms in the tvo eguations. The years

of schooling aétually.attained by the respondent will thus serve in

equation 2 as a measure of both schoolmng and the anmeasured dimen-

sions of the class of the parents. the effect of corrclated error

system is thus to jmpart an unwafd vbias to the coeZ- .

terms in this

schooling in the equation predictin

fiéient of years of s g the respon-

"gdent's occupational status or income.

a further bics must also 0e mentioned. We ma¥ want to ask hovw

much variance of the respon rdent's incowe or occuvatlonul status 1is

eaplalned by his ecucationai attainment, above and peyond the varlaqce

-explalned by the prink factors neasuring his class bacngrouﬂo. I

. . will interpret thls lncrement in the explained varlaﬁc~ as a measure

" of the céntribution -of schoollna to social moblllty mo determine

the magnltude of the increment in explained variance. ¢ will estimate

: a reduced form equatlon in which the respondent‘s income'or occeu~

. pational status is exorecsed solely as.a function of our exbgeﬂbus

variables measuring the social class packground of the respondent.

The degree by which the cochflclent of determination'in equation 2

ﬁ!ﬁ exceeds that in the reduced form equation is a measure of that part

of the effect of schiooling 02 occupational status or incone wnich

N |

oPuraLeﬂ jndependently of
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the gocial background of the rcsyondent. put note that some of
thc variance of regpondant‘g occupational ciatus or incowc wvihich
ing varigble .is in fact attrib-

is erplalned by the years of schooli
n of respondént's schoolind with those

‘utable to the correlatio
dlmensmons of class not measured. by the pahenual oééupational

wtal ceducat 1on yvariables. Tnus the a

status and parex
riancelexplalneo exaggerates the lndepcndenu

i
] aphures the influence

31 £ference

*

in the fraction of va

influence of years of schooling, as Xt capt
. of somc'unmeaaured dire nsmong of social class as welll
11y ©o rectlify the speclflcntlon

1 have mcdo an attenpt oartia

LVzing a par 3§ developling

t

Cﬂto' lnconc variable an

blas Ty hypothcs
of the rclcvanc
da tr- fvon 8 V

cow and cojumn tn ¢he product mOmEN

:”estlmﬂtcp
e

pnatrix on the basis osT

arloty of vourcw. '
Thc cruclal

oxrelations

dcocrlbua in v”O cnncndia,

methods uced nxe
he egtination lc tnat tho zcYro order €

ox uwoed in %
huhd () d pespondent' s

gesunptl
is lncowe

jnecome on the ond

thcr o hen the

bctuccn Darcnts'

nal status on the © *C not smellex ¢

and occupatio
corrcsponaing corrc19uions bolsreen father!s oocupﬂtLOﬁ and
upatienal stabtus.

o

rcspondent's lncome snd occ
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. {,,- The above biases are due to the incomplcte specification
of the model a

nd would arisc evcn 1f Lho varlaole which T am

forcc.o to use wore c‘ccurawly measured, Unfortunately the

available data contain serious inaccuracics. In the ‘remainder

of dn.s section I will atte'nnt to estma te the na;nltudcs of

the exrror co'nponem.s in each va;.lable and to dcvclon a method

~,

of estimating equations 1 and 2 wlg:.cn will reduce the biases

due to the errors in variables roblem.

; .'The dc.ta used in this essay were - collected by surveys,

and often requlrea ._he res pondent to brova.de re...rospac..a.ve

:.r{ 'rnaulon suc‘u as hJ.S fdtner s occuoc.tlon wnen the respondent

was 16 years old. Qu:.te apart rron errors in responses likély

in these cases, some of

.

the data do not (:orres;q»ond exactly to

.
o
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. the noacls which we scck to estimate. This errors i, variables

problem is to be distinguished from the problems associated

"with the inadequate specif‘c tJ.on of equations in the nodol

due to the incomplete ..masurement 5 ch_e social class of the

respondent: nentioned above. Confining a'ttention to the incom~

. do

plete set of variables on which we/have da..a, ‘we 'find that the

data avallable often do not measure what they burport to neasu,.e, s

and further that the meaeure J.Lselr, even 1f accurately ObaG&VEQ,

does not correseond to the var:.able in our model. For example, -
. An a model orf the effect of eoucc...lon upon economic success, we
would like to measure Lespondent' s permc.nem: income, yet our
( seer:elon., purport to measure only annuc.l :anme. We may
.general_a.z“e the problem as followe: For each var;aole, X, and

- for any individual observation, i, we have T

3

- . ' ‘.
3) X er"-*- ul

.Where x, = the truye value of the variable,

i .
X ; = the onsorved value of the variable, and’
u; = the error J.n measure...ent

We Xknow that errors of tha.s type will bn.as the lec.St squares

e-stimates of the regression coefficients as wcll as the coef~
. s

f;@tnt of dc.tcrmmat.mon. The problem is complicated by the

,,!

- .9, N
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e f. = Jo-

*
(/.3/{:rong likelihood that in certain cases the errors in measurement

for one variable are not independent of erxors in other variabdlc

S.

| uc;ed I wa.ll estimate the zero oxder correlaoi'on coofa.ica.onts

among the true varn.ables, and use these corrxected correlation

coefficients to estimate the model of mob:.l:.ty. i/ If we assune

t’*za‘- the. e:.ro,.s, ul, are uncorrelated wa.th the true values,

xi,
. 2/
( wen J.t follows that<
‘ T 4) var(x') = var(x) + var(u)'.. .
Now defme rJ, the correlat:n.on of Lhe true value of xa w:.t'h zts
K observod value, as - g
| var xj | '
5) r, =\ ——= ’
. J var.xj .

-/"‘h:s method is fo

rmally equavalenu to tha
(1963) and others.

t suggested by Johnsten
See- appendlx l. -

. a more realistic as sunption woulo greatly complicate
- *the task 0% calcula-c;ng corrected correlation coefficients, and
. woulq requz.re data which are not aVallc.blu. , SR

| DT [ -
EKC . |

Aruitoxt provided by Eic:
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" . or the squarc root of the fraction of the variancc of xJ! ., the
*

( obscrved wmeasure, which is accounted for by the variance of AJ '

the true measuxe, 'I"ncn the obsexved corxelation between any

palr of variables X and x] rﬁj may be written as a function

of the true corrclatlo.m, rkj ; the ‘corrélations betweaen the true

and observed variables, rk and rj , ang 'the correl'ati_on of thé

.'errofs in the two o'bseryed variables, r'k. ,
6) !, =1r 'r.r;+r .-l-rz' 1 -z2
} 4 ' X J ukj k 3 .

'I‘he corrected correlation coefuc:.em.s, rkj + Will be used as N

[

the normalized »'x r*atr::.). to estimate the model of clqss imno-

C'bila}ty. )
-For cach variable I ~attempt to introduce :.noeoondenr. data
concerning the degree .Of. exror in the measures which T Have

'useéd in my regression equations. While the information used to

o estmate the accurc.cy of the measures is’ J.t.,el.g subject to serious

questlon arising from di rferonces in samples, ages of respondents,

.and variawle de fin’it:.mons, I bel-ieve that t‘ne errors arising

'('J

from erroneous est.mates of rel.xabJ.l.xty are con siderably less
* serious than those wn.xch would result if I were simply to use .

L3

the uncorrected data. Where the reliability estimates are par-

ticularly questionable, I will use a range of values to assess

E & ' . ,
Q . \ /
. . K
. . . . . '
L] . : . e

5} .
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- the sensitivity of my results to varying ecstimates of relia-

/

J=

( bility.
I will consider the ecrrxor in each variable in turn, and
+hen dcal with those ﬁairs .of variables_ for which it seems likely

e 4 A e § EE————— v

mating these values is somewhat complicated I have presented
. .

_only a general description of the methods uéqc} in the text.

A fuller description appears in appendix 1.

e
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d (‘* I turn f...r t Lo probl.ens congerning. the definition and
measurcment of income. Ab.,tractmg fx.on inaccuracics in the

respondcnts' reported income, we have already notod ‘that annual

-incomc is not £he correct variable to usc in a model of the

intcrgehera'tional transfer of economic attainment. Most avan.laolc

studies do not allow us to distinguish between the variance in

annual incowme due to year-to-year transient vai:j.ations on the
one hand, and simple reporung errors on the other. However,

of cstimates‘ of ...he £raction of the varn.c.nce
¢ .

£ obscrvc_d :.ncome wnlch is accounted for oy both rev)ortma

there are a numbex

errors and the transs,ent comnonent in annual :.nco*we. The esti-
(.ate most con_sistent with t.he available data implies that only
70% o the variance of dbs.érved in'c.o.m.e is due to the variance

.84, is

1/ LY '. | * * ‘e
of permanent mcone. - The squaré root of the figure,.

the estimate of the cor*‘clata.on of srmanent and' observed income

which appeérd in column 3 of table 4.

Similar problems' arise in the measurement ‘of respondenﬁ's
L] .
.occupational status. The difficulty here is that the definition

of the Duncan occupational status jndex used in most of this

study may be an imperfect measure of

what we customarily undez:.stancj by the word status. Duancan

1/ . ) - o b .
ﬁt-- Aopendix 1 ewolama the choice of this figure, and presents
a series of alternatlvc estimates. : -
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mable 4. Fstimated EBrrors in Variables Measuring
{.: - gocial :ciass gackaround, TRCOmE , Educational Level,
ggcupational Status, and 10~
Estimated correlation
of observed measure
_ . ~with true value of
variable required Measure used ~ variable requirec
(1) C @2 | (3)
3. Respondent's : . puncan's status - .92
ogcupational : scoxre -
status -
f 2. Respondent's °  Respondent's annual : . .84
i permanent’ income income . .
- . ' S U
3. Respondent's Respondent's yeaxrs of - .91
educational school attained (index) '

- attainment

4..~0ccupational : puncan's status scoxe - .80
P77 geatus of the for the occupation of : S
-father or family _ father or family head

head of resperndent : ' '
+ ’s,” Educational attain- vears of school attained .80

ment OF father or (index) by £ather or

family head of. - family head

respondent ' o

6. Pareﬁ%s"permanent Parents' annual income ' - .84 .

incone

7. Family sizé N " Number ofvéfblingg . i —1

source: see section 3 and appendix 1.

- ——— e s e S ‘
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(f g shown that his weasure is a bettex Rredictox of intcxgencr-
ational status tranon1591on than tue most 1ikely'other candidate,
5 direcct measure'of tho social prcstigc of thc occupations in
qucstion.l/ while it is distinctly possible thct a redefinition

£ his stacus 1nden would yield a highex orediction.of son's

occupational status or income, noO reasonable allowance for this
pOSolblllty can be made in the absence of a.compelling argument
'for an altcrnaclve emnlrlcal neasure. While the Marxian notion
of class, "pased on the person 's position in the hierarchy of the
_social relations of production,.w"s sugéestec (in section 2)

- as an alternatiye concept, no empirical measure of this class

(?conceptlis at'hand, Thus i Qill‘proceed on the basis that

puncan's status index is the appropriate measure.

P
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che pr oblem of errors in reporting
: .

ﬁf; rcspondent's occupation. I turn now to this problem, and
related questions concerning the accuracy of respondent's reports
of their own CdUCatlonal dtLQlHNCﬂuS.I |

Immediately following the 1950 éen§us, a post-enumeration
survey Qas cbnductea to check the acpurabynof the"Censds
responséé.l/ A comnérison of the respondents' rééorts to both
the Ccnsus and the Post~nnunera cion Su"vey allows an estimate
of the corrclation of the true ana réponted values. I have cal-

culated a number of values of this correlation based on aiter-—:

native assumptions concefning both thé relative accuracy of the

. Census and the Post~EnuMe*aulon Su*VCj, and the correlat;on of

4

i-errors 1n r»porulng to the Lwo surVst. The method o calcu-

3 lation and the altc native estimates are described in appendix 1.

The most plaus;ble assunntlons yi eld a correlat ;on of ,92 and

?
V
i

f
@

55 Gt R e e R EETTEN P
T T T TRATTE SRS T e e e T T = - ST

v

-.91 respect 1vcly betwgcn the true and obaervba values -of the

occupatsonal status scale and educational atta;nmenus index.

These correlations are reported in column 3 of table 4,

é!; ‘Burecau of the Cbnsus (1960)

+ The appropriateness of the measure, of course, does not owscur

Qe
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Note that while I have cstimated the degrece of error in
feporoing'one}eoedocationai attainmcnfs (column 3 of table.4),
I have assumed that yearé.of schooling is.an accurate measure
‘0f the level of educational aotainmont. Years of scnooling

attained shoold oot oe.oonstrood as.an accurate_meaeure of tho
- total school resources devoted to a respondent's schooling.
"While tﬁe amouno of resources "enjoyed" per year is associated
with the years of school eventually attained the coérelation
is far from:perfect.' Whatover bias arises due to ehzs dxscrep—

ancy ope*ates--- thougn not necessarily with equal force‘-- for

1
both the respondent S schooling and that of his parenus.~/

{j Conq:dor now the aCouracy of the respondenﬁs' reports of

their parents' occuoation and education. ' The data used here

‘are from a survey ln which resoon a@nts were asked to report the

highest level of schooling attained by the father or family head,

; as well as tk. occupaolon held by the father or famlly head at the

tlne the responoen. was a teenager, Erro“s in ‘reporting these data are
% undoub tedly more ocve e than in rGDO£ulnj information concernxng
e one s own eoucatmonal level and occuo tion,
b -

Leaet

b

=y

=
-

AR e e
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= Sec the nexs section for _a dwscu io £ biases arls;ng fron
-thc inadeqguate meas urenent _of.. cn — - " -
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As part of their
b 4

*plauw, Duncan, and theixs

=70 males in Cthd
werents

res DOI“Q

searched to extract the

occupation.

137 cases wh;cn.could

study reguired that

add;ess and had resoo

{»occuoatlon,

to that questlon on the Census..

uhcn comnared +he occ

.réspondcnt with that

. fa cher or mother of the respondent)

-occupatians t

to 115) and the occupations were sca

!
SCOTV, the

as rceported By Lhc fathsr an

downward bias in. this measure,

the father's own ¥

go on wnldh t?e usual qu
‘ status were asked, along wit

jent's addres« wnen h

ses necaraest to the resnonden

It was founo £hat

ndea to the question concerning fa

and that the respondent

o both: survuyS'were ellnﬂnated (

PACI N ) order correlat

reports were taken did not correspon

of age of the ;espondent. on the othe

survey of intergencrational mobility,

*

r associates administercd a survey to

cstions concerning

h an item sliciting nhe

e was 16 years old. The decennial

t's 16ch blrthday were then
Census rcport of the respondent's nathér;s

£ of the original 570 therc were

be used in the suudy. tnclusion in the

the reenondent had correctly recalled his

+har's
1o £athexr had also resoonoed

A stuoy of the natchca responses

usatmon of thé father as rcoortsd by tne

reporbed to the Census (p esnmably'by th

When those reporulng farm

reducing the total

led by the .Duncan suatns

lon DvLWben the occuoau;onal stalus

d by the son was .74.- There is a

as the Censusg years from which

Jd exactly

er hand,
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(;n upward bias '{s implicit in the methad by which the sample to be

studicd was solected. The study automatically excluded respondents

who could not correctly recall another retrospective fact (their

o had lc:CL blan\' the

address at ase 16), as well as thosc wh

question conceTning eather's occupation and those whosc father

" had also not filled out that question when asked by the Census'

\ eauxerator.

While these considerations would seem LO point or balance to

an upward bias in the estimated accuxacy of tiie responses,

use of the figuxe is consistcn’t with thc data on cohorts corrected

by the 1962 occupatzonal changes in a gcneration survey, as well

as with other census data.— I have, thercfore, used this figure,

_end, lacking any independent evidence on the accuracy of reports of

parents educational attainments apohed it to that varn,able as well.

It is sho.m in Appendix I, that use o; tlus r;.hc.bxl;ty estimate

in conjunction with mdcpendnt census c.ata implies a negligible

correlation of errors im reporti occupatio*xal and eduwhowal

attainment.

The es ;i'nate of the accuracy of reports of pumber of siblings

15 'based on the follow:.ng reasoung. Duncan rcports' a correlation of

.96 between mothers’ census and rcmtervxew reports of ch:.ldren ever

born. Making the extreme assumption that the re*ntorv:.ew was -

totally accurate and that adulcts are as .maccu*‘ate. in repor‘c'ng

"nuwber of .“.bllngs as in reportn.ng cha.ldren evcr born,

Sce Appendix 1.
2 .
2/ In a personal commuaication.

\

\
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tﬁe’ correlation ‘petween reported and actual number of giblings

o5

18

) mobility

An c@pirical_j.zgoéel of education and intexgeneration?

_The esxj.akence of significant errors in the main variables

. customarily used in social _obility research as well as the

freguent exclusion of poseibly important dimensions of social

class may explain the apparent discrepancies in the results of

a number of studiles co*xcernm the volc of schoOLS in <he stret-

jfication process: various studies using éirect observation

and quite detailed classification criteria have foun

g a"lSulCal relationship petween the social class background

other studies based on crader Measures of class, but'using sta-

tistical technigues which had the ‘effect of nlna.rnza,ng ‘yrepoxting '

L 1£f the reinterview mem.:.o sed Dby Duncan was as jnaccurate as the
b

. census, and the errors are u..cor*e‘a‘l.cc, a figure of .98 would o
moxe appvo oriate. :
g }.Olllnos'.cad (19! G) , gavigh st harner and Loeb (1944),'

warner and Lunt (1941) -
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1/

(.,.’rors have cane o similarx conclisions.™

on the other hand, oné& recent study. usiIng ipndividual gota

on the social class of arents reported by the res ondents theme-
n & :

gelves, has found that social class plays a very minoxr role in

explaining either the assignnent O children toO schools or the

.. J i . [ - 2
differences in performances within schools.'—/

“

o.D. buncan has pointed out a further inconsistency in the

evidence on sChool
model similar to that described by equation la Lo precdict the
level of cducational attaint .ent in a sample of U.S. males 25-8

years of age. Becausc wrothers sharc a common social packground,

sty
. .
'

as well as a similar (but not jgentical) genetic endowient, &

moael of this tym should e able to predict the degree of corre~

[

lation petween the yea s of schoo].ing _rtained by brothexs.

n

.Duncan's est:‘m es yﬂeld an expecied correlation of .341. Yet

£ . . . . .
o , e . .)/ ) . *
the observed correlation 1is 69.= As Duncan notes, the wajor

e PRE—

. Wgexton (0961), Owen (1969) By usn.rc average income in £he

e
nelgho\.:.hood cervad by the school, rather than individu? W1 oin
~xc@ 0i &vs

poth Scexioin and owen ::.g:‘*flcar.tlv redL..,cq the dcgrce
_ ' in their mcasurcs of class. '

olle f

o 0
O

2 :

-/Hauser (.1.969) .

3/ - - | . - ..

= This ::J.gurc js corrected ‘01, errors’ in tne
P L]

2 o
.v - L -
{ that rcports of one' er bro"'mr ‘s couca :.o.ml attainments are

é
as &ccurate as reporis of one's own a.,talnne‘.bs.

poav— e .

T : : ' 2‘:’

P Rt

-
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discrepancy petwoen the actual correclation and that prcdictcd

by his cguations atrongly suggests the existence of errors of

measurernent OF model nis-gpecification. In section five I will

subject ™Y fodel to @& similar test.

- while it seews Joubitful that 211 of the §ifferences among

these studies could be expla.‘.‘ned solely Y sh'o:j;tcomings of speci-

4 . :
fication and erxrors in variables, the appaxent jmportance O=

.. £hese probplems in sone gtudies, and the relative apsence OZf

;n others, does provide 2 clue to the majox in-

J 0' * ‘e ° [ - ° l
consistencies tne £inaings .‘ceported.—'/

these proplems
1t is not s’urprisinc,s, then, that the :cesul{:s of this stuldy

differ someWhat £yom those OFf studies 0sing similar data uncoxrrected

1/a similar comparison is suggested by gtudies oI educational DO~

. duction Functions. in wy own work (Zowles (1970), gowles &nd evin
(1968b)) I have found that measures of parents' education and other

jpdices of social class reportad oYy school children ordinarly explair
i mant Tnher

only a minute graction of the wvariance 1N scholastic achievemaent.
studies sugges< that the’ £raction O tpe variance of achievement
scores explained by these and similer self-—reported reasweres o
parents' status does not exceed one~fifth. Yet @ study by Wolf 1196
pased on direct ohservation in <the home found that zhe measure of th
- social packground of the respondent e:-:plained 64% Of the variance o=
'g measures of the nome envir-s:

i
ke ok
ntal pehavior &S well &s znelr
5 . .

o rh

3

LV

«

scholastic achievement. pecause WO
onnent jncluded obsezvation of va
objective circunstances, this <Sigur appeaxs tO be an ove

16
in
ct
P.
!
o))
ct
o

ct e
Q.
6]
1§)
0
w0
| =
n
i )
(0]
n

usual ipvestightlons

- of the explanacory POWSK of social class. nonetheless, 1 3
.+ " that studies pased on & complete and accurate —easure OF social class
are likely <O yield conclusions supstantially aiffexent From tne
_+iong\ based on jncowplete and aerroncously reported

measures OFf class.
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'foz': errors of s'necification,and neasurement. Table 5 presents the

>

_estimates of modified versions of equations 1 and 2, relating our

measures of the socizal background of the parents (including parents’

income) to the responéents‘ educational achievenment, and then

relating both the packground and educational atitainment nmeasures to

the respondents’ occupational and income status. pable 5 also

presents +he estimates of the reduced form equation using only the

4 . LY -

social packground variables to predict tne respondents’ occupational
and income status.

L3 .

The follom ng cnc.a.c.ctera.s’wc 6f the results should be noted.
('”-i_.rst, the'measu_res of family bac;cground ex blaln 52 percent of the
) o r~ ' ~ - . L) . . - . l/
variance of the years OI scnoolmg obtained by tne respondent.”

. second, years oOX schooling attained appears to be a significant_
Jeterminant of both the earnings and the occua..tlonal status of t]*e
respondent, alc hough much more so for occupational status than for
.earnlngs. The gross clationship of s chooling: to a.nco'ne is over 1.5
times as 'large as the selationship net of the social class background
presented here. This £i nding suggests that —~uch of the apparent

. c

economic return to scnoolﬂng -is in fact a rcturn to social class

background. (It will be seen below that 1ntroductmon of a measu:c_é
© ‘of early IQ reduces the apparent net effect of schooling still
{ further.) |

Third, years of schooling and the social bpackgzound oI the

1/

o . B} i ) .
E This is over twice the fraction of variance cxp].amned JolV4 the
Cncox: -ccted variaples in Blauland Duncai (1967). 2

»
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1 of Schooling and Mobility,

Table S. wmamommMOD rauations for tha Mode
U.S. Non-Xegro Males with Non-Farm packarounds, 25-34 Years 01ld ¢ o
Normalized regression coefficients of :2 %w
.Father's ‘Father's Respondent's  Respondent's
- occupational years of  Parents’® number of years of 9
pependent variable . status schooling _ income siblings schooling R
1. Respondent's T .155 204 . . -.412 - -.181 .517
years of schooling {58.8) (108.6) (832.3) (185.6)
2. Respondent's J12 . - b B § ¥  =.059 .203 .151
~  earnings " (29.5) a : - (27.7) . (10.9) ..hqm.Nv
3. Respondent's X730 - - b .197. - - =.102 .130
earnings (77.3) S (105.7) (33.8)
4., Respondent's . .057 . . b b s b .743 .603 M
cccupational status (17.4) . (2955.3)
5. Respondent's . .154. . -.sl .309 ~.114 .338
occupational status (43.3) T (62.3) (342.4) (53.5)

a. F-statistics in parentheses.
b. In a priox cstimate this coefficient was in
prescnted here was estimated without this variable.

Refers to experienced civilian labor force, 1962,

c.
A Changes in a Generation survey sample.

significantly different from zero. The mmsmwwos_

as represented by the Occupational
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sspondent togcther expln n 15.1 percent of the varlance of

p S XA 4 .
{;rnings end " 60.3 percent of the variance of occupatlonal statuc.l/

¥hile the variance of earnings cxplaiﬁed 15 considerably greater

_here than in studies of the same sample taking no account of the errors
in variables problém, it is still remarkably low.

‘Fourth, the variance of ecaralngs explained by the soclal back-
ground variables alone i3 only sllg*tly leccs than thav explained by
thesg varlaoles alons with the cducational attalhments of the rc-

'spondént, The soclal backgrouﬁd variables alone eznlnln 13.0 ver- "
cent of the varianée'o; cﬂrnirg '/The additional variance emplulned
by years of schoollng 1s only 2.1 pcrcont. I infer from this
rcbuit thaﬁ'years of schooling a»talncd oxerts a coxparatively
minor independent influence on earnings indcpendent of sociﬁl back-
gxgund. Nost of the impact of years of échqollng on earnings a nears
to De a.direct trensalssion of econoalc status froi onc.goneration

. to the ncét,'

| Notlice howevcr.thdt th;s doea'not ;ppeqr'to:be the case when
0ccupatlonal status is used as the dopendcnt'vﬁrlablc. ‘The results

suggest that while cuucdtion cﬁcrt najoxr lndcbendént infivence
on occuoational atteinucat, tnia inf chnco does not t“anﬁl te Into
'.q.najor independent influence on emrnings. The dlscrepancy_bctwecn

these results may be eAplalncd oy the vidc aigpero101 of earnings

.within occupatloncl categorlcs.

TR g - — PR T L L 4 aauaaaah e s - ™ . ) : e+ e

1/ ‘ . 9
=Usi, ing the uncorrcch J correlation matrix from Duncan et al.(1968),
(f,the analogous figures are 8.7 and 42.3. ' '

2/ ] . Q q - .
= Thc social background variables here include number of siblings.
If that vgrlaole is excluded, the r2 falls to .l2. .Using the uncor-

rcc e cata from Duncan et al. (1968), the re is .054 with number of
ollnga in the equation and 45 without, : Zﬁs-

.

e e b s - - = T T T P ey, - et
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( . It might be argued, of course, that the explanatory powver

of the schooling variable would be increascd if I had used a
measure of the guality as well as the duration of schooling.

‘Wnile this is undoubtedly true, the importance of this point

° -

'is easily exaggerated. In ‘;hé first place,  if by school quality

we refer'tc; measur-es of resogrces' used, vie must ask wnctherx these
have any substantial efiecct upon 1.:he= later occlxpat.jlonal sta;cus
and earnings of students. i am aware of only one study which
‘has attempted to inéavsure the impact of variables such as per

.. pupil expenditure and class size on later earnings for the white
' . . . l/ . ‘ - ' ' L ' - | . o
population.= Richard Morgenstern estimated the relationship

( between earnings of urdan workers and the levels of resource
. s ' : & ’ N - '- ' . . 2/ - de Ve 4

~ use in schooling in the state of the worker's origin.= In & racae:s

.fully specified model including measures of the social class of

‘the respondents and their years of st:hooling_ attained, the esti-

-]-‘-/I found significant estimates of the effect of class size,
teacher quality, and an index of educational innovation on earnings
* five years after leaving high school for a sample of about 200
northern blacks. (Bowles (1969),) However, the social class
background of these studgnts was so poorly measured: that I am
unable to exclude the possibility that the apparent importance

Oof "school resources" in! these estimates is a reflection of those
aspects of the social cliiss of the students which were not maasured
explicitly in the model gznd were hichly corrclated with the quality
of the school inputs. [pr more evidence concerning blacks, beset
with similar ambiguities{. see Morgenstern (:°70),

A2/ ‘forgenstern (1970). ]

_ j. -
' \ S &

OO U DGR P DU S e S e
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" .matc of the influonce of school yesources upon curnln&, was

'1nu1gn1f1cantly diaforcnu from zcro, Whllc 1mprovcd measures

of both social class and school resources might alter Morgenstern's
results, his rescaxrch does raise serious questions concerning.

the importance of thc usual qualltv of scnoollng variables in

a model such as this.“‘

. v, . ' -
SecOnd, even 'if we were to conclude that-school resourxces

made a major contribution to later occupat ional status and earnings,

the importance of the bias resulting from the exclusion of this

‘measure-of school quality may still be guesti.ned. Because the

“years of schooling attained and the average quality of schooling

L4

( 3r year are hlghly correlated, some of the potential explanatory
powef of the quality dimens.on of sohooling is already captured
by fﬁe years of‘sohooiiog variable. 'The'pooitiyé'association
'of,éoality and quantity of sohooling arises inléart-because the
college-bound studenté_are likély to attend weli;endoﬁed clementar
; :ano éeéondary'schools.' But eveo in.the absence of resource ine-
qualities among studenﬁgﬂat'g given level, the fact that resources

per year rise as one pr%ceeds from elementary through hiagn school

)
studies showing sxgnlixcnnt effects of school resources upon
'scholagtlc outcomes (acjievement cores, for example) are not
germance to this dlacuss:)n unless it can be 'shown that the scho-
. lastic outcome being we jsured has.some relationship to the late
g:conomic syccess of the jstudent., Fox some doubts on this pOlut,
woee Bowles (1970), and kls the discuscion below. .

3 U -r L
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<;a juniox collcge hnd 'finally to four-ycar colleges would mroduce

sitive correlation between years attained and resources per

year. .

chird, even i§ the addition of-schqoi quality variables

did increasc the ezplanatory power of the respondents' education

in the model, this would not necessarily alter my inference con-

-~

cerning the role of schooling in transmitting status from gener-

ation to géneration, Differences in school resources,'and their

differential bse on behalf of some children and against the

1ntereuts of others, are promlnenu among the means by'whlcn

Family backgrounds are passed on to chlldren.l/  Thus I would

e

_expcct to -find that differenccs in school quality are closely

associated with neasure; of thn soc;al class of the students.

These class inadualities in scihool cuallty p*esumaoly operate -

both throurn 1ne0uallt1es at each given levul and through gﬁeater

llkelxhood thaL upper cla s sLudents w;ll attend school 1on x,

thu° 1ncrea°1ng thc portlon of thclr educatmoﬂal experience in

levels qf schooling at which the average.amount ‘of resources

pér yeaxr for all students enzolled is relétively high. Evidence

concerning social olass inecualities in resources among schools

" at given levels is

nrccen ed in table 6.

Yo o thgt these esti-

,

Sy

Sce Holllngghc ¢

v-o'

- -_..

-

,(1949) and Lynd (1930).

it &
-

i
!
l
1
i

M———-—M ~ e

’\l— s Y O
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pable 6 __: 30 equalitics AR glomentary Sehao ) RECSOUICCH L
» percent N3 f ference in Resoured Availability Aucociated with a
pammore 14 -,_.—-—-——‘-— —ase o s e S -—--.——1...——':———":0— -—::-—- '-—-r--—-.:.-—-sc———. - e gt + e s B8 .‘.._-

onc Ppcreent pPiffecrence in Pamily ThcomeS :

Resource , . ' withiﬁ citicsb petween citiesc
— ' ' ' ' (1) —_ (2)
1, current real cducational n.a. o _73e.
" expenditure pex student (6.6)
2. Averade real elementary i . ,2pd CL .693
. gchool teacher salary (4.21) | (5.0)
3. Teacher-studcnt ratio , '.24d | Nede
s ) . ' i . (2.67) . ‘.. .. * . -
* 4. Real'expendithré éer pupil ..43d L n.a.f
" on teacher salary - ;- (3.79)
5, Vverbal ability of teacher .1ld 1,20d

.(: a, t-ratios for 'the null hypothesis of no income effect in parentneses.
.b. The firsfh foux within-city'estimates are elasticities calculateds
from a linear equation at the means of the variables.
. yariables in these equations were vhe residuals from 2 pr LOX
equation which regressed the level of these resouxrce inputs vpon
"the mcdian family incomce of the city. The within-city variations
'in income rexer to family income in the ncighborhood scrved by the
school. The sample included 200 public clementary schools in nine
large U.S. cities. pata.refer to the year 1965 and were gravd from
James Coleman, &kt a1, (1966) and U.S5. census tract reports. Tn
estimate £for tne within-city teachers' verbal ability elasticl S
. from an equation including both city and school neighbornood £ nily
jncome, with the mean tt:achexrs'’ verbal ability scoie as depsndent

e
-4

n

4
-
=
-t

variable.

P

- . c. Elasticities calcuiated from an equation: linear in the lo
of the variables. salﬁ:ies, expenditures, and median family
were defiated by a cost\of living index for cach city. Data

¢he 92 cities and £owns \included in the sample refer to Ih

. 1960 and wexe drawvin frow\ the U.S. Census and the National

'(m . Associatioﬁ. The income slasticity £or tne teachers' vexd 1
- score is calculated fromithe equation described in the pravious

w Bt O
e

m. O O P\
U W O 3 W
14- ot 18 1t O It
o I Sl 56 O v
O ¥+ O ot
v o Y
T
n

r ¢F
0

5. Source: oOwen (1369)2

-C' e. Souxrce: Gen 1970!\ | <9

e e B . ,
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ﬁ{ics may undcrstatc the degrce of *xesource inequality, @as they

apstract r~om rnccualrtrcs which ar

ise within schools through

tr"cklng and other means of class segregation.

while it wiil'no'doube

be obwected that school regsources

" do not measuXeé school quality, it is gifficult to concexve of

operational measures of school oualmty which will be at the

. same time important-in Lherr 1n£1uence on adult economic success

and nor hlghly correlated w;th years of schooling attained and

the social class of thu reaoonoent. The most cowmonlv suggested

_measure - sdbolaétic.achieVement -- appears to £ail on all counts.

To the extent that we ¢an explain the variance among indivicual

(rtudents in sdﬁolastmc achievement, the social class of the

student seems to be the mair eaplanatory variable. .The increment

1n the expla ined varrance of scholeqt ic achievement scores asso-

;ated with the lneroductron or school policy and resource var-

iables,in an eguation already including crude measures of. the

socral backgrouﬂd of the stdéené is ordiﬁarily very'small; Illus=-

" grative estimates are presented in table 7.
+ 1 infer from table’ 7 that avarlablc measures of school

quallty add very I;Ltle to the erplanatory power of social back=-

: nd 1ﬂ tne prediction of achievement scoXes. l/ petiter maasurés

qro:

n table 7 do not suggest that variations in school

. OULCes nave no effect on scholastic outcomes, out

f pOlluV (o]
rathcr that school policy & nd resources as conventionally measured
statistically

excrcisc very. 1ittla lnrluche not already meas surced st
by the social class varia ables., For a dis scussion of +his pxodlen

sce Bowles and Levin (1931) end (L9E0) , . :

30

1/rhe data
»

{4
e b
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q.

* pable 7.

”
\o
-
a i v
. }; .
[ ]

.

jevement Fxplained

tncrement in Pc;g§nt of Vggiﬁggg;ig_ycrbal Ach
' TWhen variabies Represcnting_ggbool resourcas and policics? hre
© = gptroduced into _an Equation in which various Tndices _Of
o student) s social Bacquoundb ace Measured
; — . Grade . .
. sanple of ‘ . '
students 1 3 6 9 y 12
g plack. south 2.14° .80 4.90 . 7.52 8.64
~ ‘plack, North . p.38 0 2.96 97 . - 1.45 3.14
' plack cotal, U.S. .72 2.26 9.77 - 5.19 6.96 .
white, South .96, ;83 57 - 1.60° 3.16
white, Noxrth .83 .33 32 .73 1.87 -
.32 .33 47 1.15 2.53

(ﬁ@te total, U.S.

s

Full Tt Provided by ERIC.

EC o

gource:

a. Schooi characteristics
_‘per pupil expenditure on
volumes per student in library

‘Use of tracking

5.5: coleman, gt al. (1966).
are:
staff

1ities (9 and
: : 12 only)
thracurricular activities
(9 ané 12 only)
presence of accelerated curric-
alum (9 and 12 only)

COmprehensiveness of curriculum

‘ (9 and 12 only) .
(9 ard 12.0nly)
Mpvement petween tracks (9 and

' 12 only) .

gcicnce lab faci

size

Guidance counsclors (9 ¢nd 12 only}
wwb, town,

schiool 1ocakion (cit st

U govdry)

b

. gtudent's dharacteristics axe:

yrbhanisn

parents' education

pather absent

. Family size -
consumex durables in hone
reading material in home
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cics and rcsourcc

p—
N

T

s Uould undoubtedly "altex the

(;f school poli
pict':ure conveyed by cable 7 somcwhs.t, but even a substantial
g as the scholastic

yreat import as 1on

chang¢ would not be . of ¢
1ated with the

s are highly corxe

themselvc
1f the Armed Forces

achievcment ccorxes.

' number of years of. schoola.ng attai

ned.

ay be taken as a pro >4 for 4 scholastic

: £ication Test w™

Quali
f - 68 for this cor-

»rive at an esemate o)

achievement rest, we as

- ian & suggesting that @ S

abstantial .part of the variance- ..

b relation,
f sc‘holastic achievement js already measure¢ PY the years of
N .1 . * *
schooln.ng varn.able. S
use of the ac‘}xi.eve-

fhe moxre ser*ous problen jinvolved in the

v nent score (ox j£s relatives such as the AI-‘QT score) is that
' ' ! ' 'dende that. the efrect of schooling upon

theie is very 1ittle ev2
econonic success o_'oera“es “to any sxgnific ant deg*ee through the
cognitive developnent

effect of schooling upon the types of
gh vhich schooling

. 1£ the sole med:xun throu

measured in these Lests.
velopnent as measured 'by achievement

4 was cognitive de

ST TRy R
‘ S AT IS T R e T

ngerete
.. +tests, then VWe would expect to £ind that t‘ne addxtion of an indi-
vidual's test score to an equation using' years of schooling to

U S.: nales 25-—34 years old and is

—-/"He corrc.uatn.o'x re:e*: eo
;cor“ccecd for c“ror:s\in 0>th v..r.hable - nhe. +ast-retest rcl
ity of the AFQT 18 about . .95 ' The unco*red.cc correlation is
- £xom-puncan (L9O63h) . O\T"r sources report a considerably high
correlation botween &"Q‘l‘ score and year of °cnoolmj o .
‘Sce PerSO“mcl Rescarcen TJvi sicn, The Aejuntc...t Gcnc~° l's‘Of:"ice'
 (1945) for evidencs on titls correlation as well as on the re-
la.ab:.l:.'l.y of the A‘:‘-‘Q". L wor T :

) e
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;pzbility adequate.:.y to
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! beca
guality. NonethelesS: the above coes:.de
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t'he otheX

on of @ ‘scho
°rat1ng in
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Y . o | .

’ The reduction in the coefhcxeﬂe of educatn.on in this case wou ld P¢

cxplaine by the"assumed po_.,:...we correlation petweed the jevel 02
= . cognitive develop:nent an the non-co'_;m.tive variables which in this
o o model are¢ hypothesized as the nedium th:ough whn.ch eauca..i.on_a:’.;.‘jeets
> earnings: S€C Gintis 1070). Sl

:.s $esed on Glnta.s (1969)
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s the overstatemerit of the independent contxi-

direction, toward
or occupational

the attaa.n*m.nt of hJ.gh incone

pution of schooling tc
this is the bias, neationed earlier, which arises as &

¢ the specification exror involved in the incomplete .

status.,

" yesult ©

neasurement of social class. . . .

Intel'llcencc and’ the inheritance of social class

5.
An expl aqatlon conalsten.. Wluh the es\.a.mates presem_ed in

- section four‘mié‘nt assért that status J.mmob:.la.ty a*'n.ses from the
important role of inherited intelligence in occupatio
Thus'it might be arguéd' that high status parents have higl

nal success .

1 intel-~

ln.gence wh:.ch they pa.,s on denctlcélly to their children, who
for this reason achieve h:o.gh status. Note at the_outset that
this ex'plana on Tholds Jnat neasured mtella.cc.nce is hoth highly

l/Because the average age of the AFDC sons is much lower than
that of the 25-34 ye&r old group, T have used equat:.ons p*ecwct:.ng
the first full-tine job of the non- AFDC population, to afford a
- more appropriate comparison with S schiller's data, wh:.ch re;.er

| to t'm. actual job held. \

m-
&

B
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&
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dult status. vhile

' peritable and an impori.ant dctcrmman{, of a

sertlon, the second scc-*\., of

L wn.ll not ‘question the f:.rst as
doubtful vala.dnty in a samole of vhite 25-34 'year o0ld U.S.
measure of gbneral r\tclln.gence (t’ne AFQ’I‘ score) cxplains

y 25 percent of the vara.anm of occupatio
1/

males, @
nal status, and

onl
var:.ancp of carnings.—

.

16 percent of the
young children as an

‘* . 1 have used SCOreS on IQ tests for
ic endowment. IQ rests adminis tered

at agv,s less than four years appear to neasux , a variety of

J.ch .are apparently not important in tne IQ

' sovne of wh
son I have c.voa.ded the use | Q

traits,

e 2/ o
. tests at later ages For this rea
" of test scoOres from very early ages and have used. instead the -

scores f£or chiidren'aged 6 -8,
e able to éstamate the 'oort:.on o,. the variance

Iaeally 1 would

S atLr:.butable £o varia

tions in the genetic endow=

' of -the IQ score

' . ment and asc'ribe the remainder of the vamance to "error." A

oo o Smm—— 0 . @

l/"‘hc fa.gures are based
coefficients. His figur .
T have corrected,

- pility 3.n the popul ation of veterans.
for unrellabmlluy of the test and for jinaccuracy of thc incomeé an

- occupat:.onal SES scores.

68b) sznnle correl'c.tio.. .

estr:.cteo varia
in additicn

3

& 2/ Baylc.y (199.9)

\\' . . .
. . . ,.
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dlﬂ:.culty ariscs here pecause the "crror" componcne

Lon would be expl

'ecriouc
amablc sn large part by the

in this formulat

soclal class varn‘.ébles - parcnts education, ix}con\e, and occu-

pa.tion'. .(T'ne 10 test jitself 1S highly ?:eliablca‘, in the sense
egts yields \.rery highly

application of similar tes

) chus i€ I weré t

n 1 would nave to de

that. repeated
on-g;enetic

related results. o} aséril?e the n

Q test to ‘werroxr
timates of t'he correlation of this nerrox " with

. \

the true values of the social class variables u
. -. . .‘-

Lion of this tYPpe

cor
velop

yariance o£ the 1

reaconable es
sed in the studv.

Althou
tuel estimates used.

( belovw, I have 'lijctl'e conf;.aence in the ac
: ] y
I-‘or ‘this reason 1 nave deca.dcd to ls—t the IQ test scores repxe-

w/

sent nothing more than "medcu..ed 10."
the strong la.kel*'*‘ood that IQ test scores ab &ge 6-8
a reflectlon of the social class of the parents

vaen

' are to sone ezten...
lready attained, as well as

uallty of school:mg a

and the length and a
the subject's genetic mherltance, 1 believe that I am attributing
than would be

power. to thn 10 measure

ly more exolanatory

-considexab

( . .the case in a model which allowed e'nm,rn.cal est:.ma‘ées of the purely>

= ; genotic
R

§ 1/ l . .

Lo 1 used the test-ritest reliability of the IQ test ag the basis .

for calculatlwg the el:.ab:.l:.ty of this meas ure. .

‘ ‘ o T e ‘. : ‘
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componient of the intelligence SCOLEe . . §

+ an adequate test of the gunetxc cxpl nation' would require

from & representative sanple of adults

(at the very 1east) data I

we had the usual occupational and educational infor-

for whom
pation pertaining to themniselves and to their parents, as vell

as a mecasure of 10 taken at some ear Y age, before the wmajor

effects of gchooling have been able toO operate upon the IQ

1/ pata of this typ2 are simply not available for a sample

score.
the white male U.S. ,population.

which 3.8 at all repvesentabwe of

As a da.stmcnly inferiox alternat:.ve :L'orced upon us BY the

apsence O the appxo priate data, we can const,,uc., £he product

. moment matrix for a svnuhetn.c scmmle using various souwrces, and

f:.ll:mg in missing cells on the basis of inferences. from the

ava;,lable correla‘ ions.Z/ "“ns method mvolves adding to the

cqi:__re.tata.on patrix used in the p:cev:.ous seckion, a columd and

.a row yepresenting the correlatidns with our already measured

. 'l/Saﬁ'o‘\cs usmg scores on IQ tests aomm:.s‘ccred ‘co the resnondents
aftexr they rad reachod adulthood, or €&ven during adolescence,

'presem. almost msmnoamaalc o:ff:.culwcs in mtc:.'w“eyc.g.:om
as the IQ gcore fox these md:vmuals measures the cffects O

schooling and the entiré childhood experience of the child, as
well.as his genc..s,c makeup. - '

‘2_/ vnis i5 the methad used by Duncan (lQAD).

¢ {\. . .

"

l
]
|
i
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3
L
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 variables of intelligencc MEaS she inter-
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2, More

results appear in table 8. .
+he methods | and sOUrces appears in the

' we are now in a pOsition to re-estimat
ng a measure of'early intell
S cxogenous vari

loence as We
the two

The resuits for

.c'n.‘.' t'n_e. parents a
fhe followind

- of estimates P

. alternative sets
aépeéts of the reédlﬁs chould be noted.

;: +  Ppirst, | | . j'_ ' éarly 10 appears

iderable influence upén'the jevel of educational

to exert a congm
the responaent.
e equation which predicts'

n of IQ to ﬁh ‘

attalnmunts of
.. second, the lnt*oductlo

£ varlgble

=2 By Fxi
the nOVmalzzcd rcgrcgcﬂon roe‘flcleﬂt of
.on oredlctxng yarjable J- In method I 3% is
t o: early 1ntcllmgence on adult status
t on adult lntellxqcncc and ycars

o
*i3

vinexe sk'ls

'G X :.n an
: as e sumed th
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Estawited Corrected Cosrclations of Farly Intelligence
With Other variableg®

Zero_order correlation cocfficients

. i“ 1. Earnings .323b
" 2. Occupation +366¢
3. Parents' income .2g39
4. Years of schooling .472¢
5: Early 10 . 1.000
6. Number of siblings - w,274f ‘
7. Father's education | .2489
8. Fatl:r's occupation : .260?'
9. Late IQ L .. .886%

a) See also tables A3 and A4;
b) See footnote 1 on page . r,._ =28

In this and other similar calculations below, the normalized
regression coefficients, B; refer only to those which were signi-
" ficantly different from zero, at conventional levels of significance.

for n = 4, 8.
ns !
-d) Based on data from the california Guidance Study. I am grateful
(.;O,Marjorie Honzik and the Institute of Human Development at the
. University of california at Berkeley. for- making these data available
tO me. For a description of the sample see Eonzik (1957).

- ©) r25-"‘3:,)’5‘:12 g

e) Based on data from the California Guidance Study, adjusted by the
estimated correlation between the true and observed values of years
of schooling (.91) and the intelligence test (.95). 1If the corrected
corxrelation between IQ at age 6-8 and at age 12 is about .90 (which
Séens reasonable on the basis of the California Guidance Study,
Bayley (1949), and Bloon (1964)), the .472 reported here is roughly
- similar to the .54 correlation implied by Benson's (1942) study,

+'£) From Duncan (1968b), based on Anastasi (1956), corrected for
IQ test reliability (.95). | :

g) The eguation inlfootnote 1l on page implies that
Tgy = 559 Leq + Bug Y47 ¢ fr?m which it follows that

T5y = (x )/

97.7 Boa T49)/ Bgo - o

*s5,8 T
' i) Bloom (1964), chapter 3, and Bayley (1949). . .

40

Y -4 3 - o . ‘ - / .
@E} Using the above derivation, (r98 594 r48) 359
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. carnings ox.occup&tion on the basis of parents'® status and ycars of
.schooling attained increases the proportiqn of Qariaﬁcc.explaincd,
‘. although by a rather small amount.™

{T ' Third; the importance of measurcd intelligence in the process
of mobility appears to.be relatively minor, whén compared to the
influence of parents' socidl class.Z/ Using the reduced form
est;mafed.erm whi;h the number of siblings variable has been
eliminated (qpt shown in table 9), the effect hpon.oécupational :
status of a standard deviation differénce ig-measured_social
Sackg;ound is réughly three.times as great’ as the effect of a
standard deviatibn difference in 1Q measured at an early agé.

.Thg relative importance of early IQ in the equation predicting
eérning; is cpnéidéfably greater, although tﬁe size of the regression
coefficient of early IQ is still cgnsidérably'less than those of the

social background variables combined (still omitting number of

siblings).

Lpajera (1968) and conlisk (1968) £ind thac the regression
coefficient of early intelligence is "insignificant in predicting
occupational attainment in an eguation using years of scnooling
- and early IQ as explanatory variables, However, Griliches (1970),
using ‘Swedish data, found that the coefficients of both IQ at
.@ge 10 and years of schooling were highly significant in an

equation predicting income. . .

szuncan, who came to the opposite conclusion (194Sh), used
correlations for the early IQ measure which referred to a ruch
" - older age group (not younger than 12, apparently), and which
in addition had bzen correccead for errors in measurement. Not
. surprisingly, the use of these IQ correlations jointly with
- uncorrected correlations relating to the social background of
i the respondent resulted in the attribution of a
ir'substantial.portioq of the éxplaired varience to early intelligencea.

i S i
! . '

"
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R Thesc.figurcs wc.mld be modified somewhat. in a model using
genotypc' and class, rathc.r than IQ scorec and pafren_t's '_ occupatj.on:—.l
ana. c'd.ucational status, as our fundarlxental exo.genous'variablcs.
x.:a.ssume that parcx}ts" income and occupational and educational
status are 'dimensions of cléss, and that IQ score is a méasure |

bf ﬁotix genotype and cl;‘sxss; Thus the parts of the full model

.reJ'.ating to IQ at a youhg age, oxr YINT, as.it 'is deno_ted, are
12) YIND = £ (ger‘xotyp-e ' | cl!..as.;s-) ’

.'arid

.:'i3) | oc':.cv=,' g(YIN'?, cia.ss)o

-which imply that

1 30C¢ _ _ 3.0CC , _JVINT
dgenotype = OYINT dgenotype

L 14)

The coefficient of early IQ in the reduced form eguation

3 occ ' : |
'is an estimate of dYINT , vhen both variables are weasured in

. AYINT - o
normalized form. An cestimate of dgenotype not likely to

. understate &he impeortance of genetic inheritance of intelligence

C} nay be dprivcd from Jensen (1969). On the basis of Buxt's

R TR TRy Y

- R
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studics of identical twins (1958), Jensen cstimates that 83
( percent of the wariance of the IQ score is explained by the
variance in the genoty»e. Thus the estinate of"

BYINT _ <
ogenotype , also in hormalized form, is the square Yoot of this

figure, or .9. Using this figure J.n our occupational status

equation most favorable to -the genetic interpretation, we

arrive at an estimate of

v __80CC _ ‘5
: = .9 X.203 = ,183
- 15) dgenotype .

* The anc.loaous COI‘.C‘GC«.J.OI) of the social class measures would

{ recru:x.re that the da.z:cct effects of.our class measures be aug-

mented by an indirect influence of cla ss onerca.:.ng via the:

¢

IQ score., 'I'nus ‘the correc.u.on vould reaul\. in som increase

kd

in their estimated e.ffect_of class, although the precise amount
cannot be determined. If the vaxiance of soca.al clas., explains

all of the variance of IQ scores wm.ch is not explawn'..d by the

variance of guno...ype (Which ‘seéms unllkel.Y), the eou.na‘.e

(in nornalu.ca for*n) of the total .mpc.c;. of class on later

- occupational status is




17)

t
-normalized regression coefficients used in e>:p:cssion 17 and in th
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g

dOCC . 90CC  OFED . aocc _3roec |, d0CC | APINC
16) oclass OFED 3clczs:. al‘OLC dclass OPINC oclass

+ aQCC . QYINT
310 oclass

- —

where the tc:.m on the right reore sents the indirect cecffect of class

. -1/ .
' operating through the medium of early intelligencel Empirically

equation 16 may be written,

-

= .193 + .144 + .273 + .203{ 1 - .81 = .698

cOCC
oclass

".l

. " 1t should be stressed that this figure constitutes a maximum

‘upward adjustment, as it assumes all non-genetic elements in IQ

scores are related to class. For this set of data the approp..n.a-c.e

. [ . . . .
estimate would -secem to lie between the unadjusted .610 and the
. 4 . 2/ . » ) - 8 [ ) ' o~ [] [] o
maximum .698.~ Similar adjustments fox the determination ox

_ SEARN S
earnings suggest @ minimum figure for dgenotype of .212,

compared with the directly esl.:m ted .237, and a maxinmun estimate
QEARY - - ' L '

for dclass , compared to the estimated .:317.

~ Note that our def":.n:e.bon of the relat:.on.,h:.p between ClczoS and

. parents* EGLIC&L.J.ODC.]. level and occupational status rnol:.es that

) = OFED _ _ 9FOCC  _ 3PINC

dclass  Oclass -dclass

The estimates in egquation 17 as well as those for earnings reported
below are from an equation excluding number of siblings. All of th

)
analogous calculation for earnings were statistically significantly
different from zero at conventional "lenlflCanCu levels.

2/, .

Zrhe "unadjusted" figure is simply the sum of the first three
terms on the right side of equation 17.

ot




. FILMED FROM BEST AVAILABLE COPY

| Ec/juation 1l in table 9 all?w.s a dire'ct empifical test of
{ the modc;l. ‘ Recail that using a highly simplificd model and
| equatic;n la, we can predict tho correlati_on betx.veen the edu-
cational levels attained by bz;others. Thus where the super-
seript prime; -(") refers 1;..0 the elde;t brother of j:he respondent

~

h )

Tl
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.{"‘;ED., we h'ave.

= x N x + r +
18.) rED,ED' BNSIB ED'RSIB BFOCC ED'Frocc BFED ED'FED
-i-- r =
. £3YIN‘I‘ ED'YINT
1S tiniated from™
The term rBD VINT is estimat m

' = ' +
19). rED‘YIN‘l‘ BYINT' YIQ‘I‘ YIND' BNSIB YIRY,NSIB

o+ 61-*occ YINe, NSTB * Ppep Ty T, FED

( Fur:che:r., the .cor‘rc;].ation batween’ th‘e two brothérs' early intel- l
ﬁl’igén.ce‘ is estimai_';ed as .5.?-/ 'U:sing ou:ri‘ figureé from tables
."'8, Q, .and A.l%, I ar;rivé a'z.t ;54. | |
I - - as the esti-
| mate of the correlation between the two brothers' 'education.

These preda.cts.ons comm.re with a nc*ure of 65 based on the

observcd corrcl 50n between the education of brodbe s in. the

l'/Thc B's in the eguation refer to the normalized recrebsi'on
coefficients in an eguation predicting brother's educational
level, ED'. Here and above, it is assumed that the g's and
r's are identical for the bro.,hers. . ' L

- e e dpemscuae. Fdewe ¢
.

mewe #

. Jguncan (1968b). The figure .5 is of course that postulated by a
{“ saz.mple genctic model. Empirical studies are reasonably ccnsistent
* with.this magnitude.
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' 25-34 age cohort.'l" The discre,pc.mcy between the pregicted and
"estimatec_l 'tr.ue coxrelations basb.d on r'ny'modcl is subst-ﬁntially
less than _that.reported_b'y Dunca'n..g'/ The faét _that the pre-
dic.tions bae:.ed on my model fall somewhat short of the ostima{:ed
true correlation '5.5 to be expected, given the inco'.;:lplete speci=
fication of the social glass background of the reSpondents'.‘
"Nonetheless, the fact that the predicted valﬁe is. quite close
to t‘né estimated true value lénés some c_redibi.li_ty to my esti-
‘mates and to the model upon which they are baseé. |
X condlude fr.om the above that the available evidenc;': offers
l::.ttle sﬁpport for :th:e view that interggngzragional' irnmob:i.lity
("‘7.'5.5 ai:,tribupable px:iﬁxarily to genetic inheritf_arice .oz’:‘ in;ceiligence'
.r.ather than to the indepenc‘:"ent effects o.f social class. While
it is certainl.y possible that some ot;ner trait characterized
by'hig}; heritability miéh*‘é eﬁplain tbe réétilts, I knew of no
evidence, oz;.ev'en .s.'.erious conjecture, as to what ,t.his. trait

night be.

-J:-/The observed coxreclation (.536) was corrected for erroneous
xeporting on the assumption that the reporting of one's brother's
educational level is as accurate as the reporting of one's own
cducational level. Duncan's ecuations yield an estimate of .3249
. - for this correlation. " '

='see¢ page 34 above, ' Co

A5
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Appendix 1.

-~
*

d to Estimate the Corrected corralation Matrix

rei-heds _Use

" contents:

1. Equivalence to the MoFe Familiar Exrors in variables

Approach

2. ghe.Accuracy of Reported Annual Income as a Mecasure

of Permanent Income

3, Erroxs in Reporting Education and Occupation

4., Corxclation oL

Reliability Estimates

L

Errors and the Internal consistency of the
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.. | . | /725./'-

'. .
{i . This appendix is intendad to supplement the discussion in

- 3

section threce of the paper. Table A.3 dt the end of this appendix

presehts a summary of the corrections.

[} o

. _EBquivalence to the more familiar errors in.varisbles aporoach

I will first show that the method vsed is equivalent to

-

the generalized erroxs in variables approach as described by

' Johnston ( ). First write the normal equations in the form
' i . n . . | .
* A.d) b, M =M ' : - (k = l...n equations)
c=l l . Xihk Xk)\j . . .

'(*where Bi is the estimated regression coefficient of variable i

" dn an equation predicting variable j, and M' . and ¥' are
. e . X% . xkxj

~ the observed sécond order sample moments. If the variables

are measured with errox (uncorrelated with the true variables )

'We may estimate - unbiased regression coefficients using n

equations which appear in the form

oot
+

| | ; | . | N . '
A.2) b, (! ~varu ) + L5, (M | - cov (u,, u)) =
} flxl i j=p 1 Al“i 1l X
. / . ' |
M, ~cov. (u., u,)
Py ! . I>oj}\l . J' l /
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. _ , o ..
. ] I-'/‘é . 0(\- ‘:
L - _,\.2
| )
. -~ Jeo .
Y . . . - P P L3 ' P .
whexe Bf are the unbiased regression coafficients and gi is the

i _ '
) ! : ) IO " ! e 265 \ Tasb 13} ) -~
cxroy term in the obsgled variable X Expressing eguations

C " e

A.2 in standard deviation units of the true varxiables yields

the systcem

~ u T
y M
l Mlz [ BN J biln Bl .lJ i
AOB) . . ‘ . . b . = . .
Mnl [ e ° . J L"'n'* L_ nJJ )

where éi is the unbiased estimate of the normalich regression

cocfficient of variable ‘i, and where

M, - cov (ui, uj)

JUREEE i
. A-‘I) M--= Py
a L g, O
( ' . . . .xi xj
Rearranging, we have
. t A '
' My x 9%, %, cov u, u,
A.5) CoMe ) E =2l . R S R "
. .oa3 °§ o% .0, 0 O, O,
SR S i T B 43

ﬁsing the notations introduced in the text, and noting that

= (t. . -1 ’ -,it.follows from the fact that

(oi.oé.)fbx.cx. lrj) | ‘
- + ) i 3 . 62
. ' u.
' ‘ . 2 oo 3 1 P
— . . c L r. L e -
. cov(ui. qj) ruij T oua , and, 1 = { .02 . thg

' O
Q - 51;.

Aruitoxt provided by Eic:

ERIC = e : . : S
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which is identical to expression 6 appearing on page 23 of the

text.

2. The accuracy of revorted annual income as a measure of

. . permanent inceme

various estimates of the ratio of the variance of permanent
1ncome to obscrveo aunual incone are avallablc. -The "£irst 1is

Friedman s estimat e based on the elasticity ¢s consumut on with

/

=

respect to income. rFriedman's estimates for non-farm or urban

families in 1933~o6 a“d 1941 appear as lines 1 and 2 of table 2.).,
G asrive at a second estimate if we_define permanent income

as that measured by the weighted sum of the income in 2 numbex

" of years, and then inspect the fraction of variance in any indi-

?idual year's income eynlalﬂed oy tbc incomes of other years
Using three adjacent years' income for d sample of 24,788 whites,
we arxive at the estimates which appear in lires 3-5 of table 3.1.5

Suing

l/friedman (1957) shows that the elasticity of consumption with
~respect to income is an estimate of the fraction of the variance

of observed income attrwbutablg to the variance  of rermanent income.

This cstimatc is based on the assumption that the transient com=-

ponents in annual incone are not serially co“rcla -ed,

. 2/ . . : .
. “/§ne aata are from Cutright (1969).
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nable A.l.

‘e . Annual Tncone &8s a Measure of Perwmancent Inco:hci
rd .. . .
L | ' | ' . Fraction of ohscrved
! L variance in annual
, income due to variarcd
Sample Method .. in perma cnu incone
Non-farm or urban
families: '
: . . ' a
1) 1935-36 Income clasticity of .82a
2) 194, - consumption K .87
White veterans -
3) 1982 . _ Fraction of variance of R k%
4) 1963 - each year's income . .71b
5) 1964 explained by three . .77

other years' incomes

Urban spending units:

6) 1947, 194 éorrclation of aéjécent .83¢
( ' S years' incomes

White veterans

. . . : - .-O . b‘
7) 1962, 1963 . Correlation of adjacent ) .83b .
8) 1863, 1954 . yearxs' incomes : | .83
All Wisconsin tax-
payers: |
. . . g ‘ + 9 .a- .q'l ’ ‘ . c
9) average of .six Correlation of adjacent .84
_coefficients for. years' incomes o |
“all consecutive 3
pairs of years,
1929-35 ) ’
.+ . "White vetexans and , :
. Wisconsin taxpayers: . .
; 10) various ycars Best estimate in explaining .70d y
) ' corre‘at;ows Ong 1ncowmes
(; . at times separated by various

, assuming

an
ar

numberxs oL years
elated errors

serially corr

. (notes on next page)

- 53
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qable A. 1, cont'd. .

v e
I B

sources: 3, Fricdnan (1957), p. 67.
. '._ N ., .. ' u. .
b, .Czleulated from corrclations of yearly income found
" py cutright (1969). The additional year was 1358.
.c. Friedman (1957), p. 187.

.-d. Data frowm Friedman (1957) and Cutright (1969).
" Method described in text.

©

Aruitoxt provided by Eic:
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4-

‘Alternatively, we may use the corrclation of incomes in adjacent

yoars. Asswaing that bdth income figures are impexfect measures

of the underlying perwanent incomes, and that the erxors in

cach are uncorrclated, this correlation coefficient is an esti-

" mate of the portion of variance of &bserved income vwhich is due

to variations in the wermanent income. Various estimates on
this basis appeal as lines 6 through.9 in table A.l.

It scems likely that the transient components in ‘annual

income will b: serially correlated. This possibility is indi-
- * . . t . .

cated by tho fact that the correlation coefficients among annual

incomes for given individuals decline as the number of years
' oo
<~ intexvening Detween the years increases.™ fThus we nay assune

. . ; . - ’
" that the estimates in.lings 1 through 9 represent overestimates
. . | . . . .
of thé fraction of the variance of observed annual income due
to variations in permanent inconme.

Gintis has attempted to deal with the problem of serially

° | 3 ) * LY . . o 2 / ‘ ]
correlated errors in a recent unpublished paper.™ Ee used the
following basic model. Let y: be the observed annual dncone oi

the ith individual in year t; y; is the permanent income o the

. 1 . . . . ) . N * .
. —/éutrlght (1957), Friedman (1969).

2/ .. ) '
-/élntls-(yg7o).
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\ o/

is the deviation from the permancnt income

i i, A1
o = w e
A7) ¥ Ty e
and : )
- .
AR SR | .
A-8) ey TR T U |

”

! where the u* are serially correlated. Giniis then showed: that .
* . ' _the'corrclation between incomes in h yeaxs apart, Ly o will be

a function of the autorecgressive pattern ‘as described by p, and

"".\

var (e)/var (yp) the ratio of the variance of e to the variance .

of permanent income. ' Thus,

1+ ph [vax (é)'/var‘(yp)]

Acg) r s/
. : h 1 + [va_r(e)_/var (yP)J .

Using this equation and the data from Friedman and Cutright,

' I have arrived at estimates of p and var(e)/var(y ). Fiqure
. . . p
A.)l presents the observed corrxelations, and those predicted

. - : ‘ SRR var(e) ~
-using various values of p and var (yp) . I have selected

. Vdr(?)/var (yp) = ,43 and p = .5 as the best estimates, implying

g ) )
. .
. . B . .
. . .
[]
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Figure Al

[ Actual and Predicted correlation Coufficients for
\ L] - .
. T anmual Incowmes at fimes various Years Apart

106 P
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~
~ .
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.
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. .- . v , ". )
| o Yeacs

Notes : .
1. Obsorvations indicated by numbers 2 and 3

'1

LY d

. 3. Predicted corrx

(a

var y . . '
= -—W\)-?- ' .
var y

A
'L

v

5 : <

"L;
DS et
.ﬁb'q-\- y

indicate nultiple

-

© obsexvations of the same value for the indicated year.
2. Data are from Fricdman (1557) and cCutright (1969).
elations arc bacsed on expression A.9.
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that 70 PCernp of the variance of observed incone is attributable

to the variance of permanent 1ncomc.~/ The discrepancy between

.
- ' *

1 .5 cstimate and thosc manmoncd previously is explained by'tnc
fact that the lowex estimate is basced on the assumpltion that
crrors in obsexved incowe are serially corxrelated.. Because the

] . ' . -|‘ 2/ = ’ -
-is model fits the data so well™, I conclude that the assump-

"tion of seiially correlated errors is approp nriate, I will there-

-

fore usa .84 (= .70) as the es in -ed correla{xon between owserved

%

. | 3 .
and permanent 1ncome.f/ (See column 5 of table 4,)

-l/;hg very low c01r0¢a ion for vears 4, 5, and 6 shown in figuze 1
are all correlaulops with an income reported very early in the
work czpcrlencc of the sfonuunu. It seems likely that the exrror
variance of this early year's reported income is atypically large,
and thet .the average annual rate of increcase of observed incowe
over this period is quite high. Both of these characteristics

f the pattern of carnings in the early years will cause estimates
bauca on expression A.9 to ovex state tha size of the erroxr com-

ponenu in annucal income.

-y

2/ otc that ulnu‘c models in which, assuming serially uncorrelated
crrors, (p = 0) would not predict the observed patt:sxrn of coxre~
lation pocfficients, even as a rough approximation.

,§/bata from the 1950 Post-EBnumeration Survey of the U.S. Census
suggest that the correlation of reported incomes in tae sane

yoear Lo two scparats surveys is .80. This figure pues WAAD LY
‘represents pure repoxting exxrxox, &as it does not contain transient
ycar-to-yzar variations in income. If we assume that the error
component in the Census is twice as great as in the Pos t-Snumeration
Survey, and further that the correlation between errors in reporting
to these two suxrvavs is .5, the estimated correlat¢on betwaen
reported and actual annual incowme is .87, "mhis calculation suggests

that most of the Yerror"™ in reported annual income as due to exroncous

reporting rat ner than to transience of annual income.

X

3
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3,. jOO N ror"" IN-X0 'r'{_nrg.] education and occunation

On the basis of the 1950 I’o;t--Enumc:i*'atioh Survey, the Ccnszus
Bureaun published matrices xeccording reﬂno 5es to the oxiginal
Ce_-n'sus_enumer'.at s and to the Pos t-;,nume ation surveyors. I have
scaled these responses using the Dunca’n 'occupation'al' status 'scale,

.as well as his e€ducational attainments sca1c , and correlated

‘the two rasponses. The correlations were .86 for educational

atta’inﬁaent and 83 for occu*ar:tz.onal status. , .
In order to use these corrclation coefficients to estima:
..the error variaqée as a fraction of the variance of observed
”occu’pational statu.s and eduncational attainment, .t.wo basic assumnp~
ticns n‘*st be made : oae concerning the accuracy of the original
Census.'rcj.flat.ive to the Post-Enwme ratio‘n survey, and the otheéx
concerning the degrec to which exxrors in' i:'eborting to the criginal
Census are correlated with crro.cv in regpoirting to the Post-Enu-
meration Su;\rey. Because the Current Population Survey data

upon which my mobility estimates are based were collected by

highly trained Census enumerators, I think ¢ reasonavle to assuni

that these data are about as accurate as the Post-«.z,nw\e“auor




i survey

Census

very shortly aftex the Census, it also scems reasonable to

‘e

*
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which was also conducted by a weLl-trained staff, and

data.

that both arc highly.reliablo by comparison with thc general

pecause the PoaL~znumgraxlon survey took place

that the exrors

have estimat
Enumcration Survey, based on alternative assump

the degree of corrxclation of errors, and the relative accuracy

assume

in both sources are positively correlated. I

ed various measares of the accuracy of the Post-

tions concerning

of the Post-Enutmeration Survey and the Census. These estimates

. are presented in table A.2.
_ P

I have c¢chdosen

the niddle assumptions

for each as the basis fox the estimate of the correlation b**wceﬁ

observed and true variables for educational attainment and for

Srrit B s Sy

- )/ e s
occupational status.™ These figures appear in column’S oI
‘table ‘4.
.y
1/.et r., and r. represent the correlations batween the true measure

and that measured by the Post
FPurther, define Lpg &S the correlation betwea

rcsoeot;vc]y

census and Post-Enumeration resp0ﬂ¢cd,

of errors in the two measures. Then (using eque wtion 6) we have

{f. ;rpé

[ ]
—

r
p

L
c

~Enumeration survey and the census,

and r

+ 2y \j'i_- rg‘. \/?- rIZ)

o

as the correlation
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o Sl L e v ! v
‘an * . |:')‘ A ot Il "\" ey 'l' . s
Y SN S UL VAR
R R R A fable A.2.
TR § PR A I ,
. '...... T. I: f:\"; _‘/"..;’. .
“r__-r“‘.’:r""f\ :“..;'-t—'_ - - . = myes L VA (5 o
TTow W wmAated Correlation of grae and Obhzaerved values
.(..- . “'!h, --. I"‘.;' . - .._-— " - A -
t_éﬁﬁ.;{syxﬂl\eqpanpnus Reworts' of (heir Own Gecunations
{ eyt at 8ty and _Ycors of Schooling
n':“'l.,‘ . .“."‘3' ‘e e U'\I -
SO N, e R .
WO e e e Y .
Jisd TSR
‘l‘,‘."" -‘._ .:'.""_-.. .._')-';’:-_. " \
‘.‘p.-._'. ‘.r ‘_..:_'. t.'._ 9.\.‘ 2;'.‘_:." - . . X .
'L‘..(_;.' }. - .-;'_\.' ;‘..:_"-'I ' * OCCU:.)AT L O.\;f
}:‘;’;} ' \/e . . . ] N .
SIS : .o Corxelation of errors in
7 ) . ' — a
censns and PES reports
o7

Errox variance of census
° ..‘O ‘5

ExXrox variance of p=§ '
1.0° . . .935 870 770

2.0 - .959 623
3.0 970 Les0 .930

EDUCAT TON
in

L8
res

Correlation of erro
census_angd PES repo

- :

X ror variance_gf caensus . ,
'{%ﬁ;ror variance of pES .0 : .5 .7
| . .850 . .730

.930
.953 .910 .865

.920

| | . 965 .940

These correlations measure the accuracy of the respondents '
corrected forx discrepancies between the

“a,
reports. fhey are nok
Occupational status score and "true" status.
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4. Correlation of Ervors and Interasl Coacistency of the Reliabilily

. Estimates., ' ) N

e

The evidence from the Duncan and Blau ccnsus follow up stucdy

yiclded the figure .8 as the estimate of the coxrclation betwaen the

observaed and truc parencs occupational status. It was further assumed

(vage 18 , above) _ .
/ that the figure ol .8 also rxeprescnts the correlation between reported

and rcal parents educational attainments. It .remains o be shown,

first that these estimates, together with other evidence on r%lia~
bilities and with the fragments of independent evidence available,
imply a negligible correlation of crrors in roporting occupational

status and parents inceme. Secondly, I will show that the reliability

estimates themselves are coasistent with the available data and

with each other. . : S




In order to do this 1 adept the following procecdure. First

define ¥, as the correclation between the true occupational

status and true cducational attainmenﬁ.; Let a superscript p
- ihdicate that the correlatién refers to éhe father or head of
housechold of the respondenﬁ. Let the shbarscripé prime'(‘)
indicate the obsexrved correlaﬁiong, and the subscripp u indi-
' cate.tﬁat the'cofrelation refers to ﬁhé correlation of error

terms rather than the variables themsclves.,

boed

Using ec¢uation 6, I can nhow write thé observed correlations

as a funcltion of the true correlations, the coxrrxelations of the

observed with the true variables, and the correlations of the

rror terms. Thus: ~ - . - R S :

B p PPy pd |1 .ogP2 [y . P2
A..'_l'O)' .' roe;' rie ro_re+ruoe \/l r 1 b L0

B e d——
- - et mEne ¢ G . come

| . _ . . ._‘: 3 2 - 2 |
37}1) .'-rée‘"'roe ro ?g * Tuoe V[I o ﬁ/l_. Fe' *

b1 A ——- - (4r & = . e ke e e s ——— e
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We have some independent information on the trernd in the

ey

corlol*“lon between occubuulonu1 status and ceducational achicecvencnt,

L]

This cevidence, in turn, will allow some inferences about the

relatiogship between rge and foe‘ The cvidence of a cohort
énalysis of the occupational changes in a ocncranlon sanple
“suggest no trend in the correlation betweenvoccupational status
- and educétional attainment.

‘.

Because the respondent's own occupational status is reported

for different ooxnts in the individual life cycle for different
aqe éohorts, not much can be inferred from the ccxrelgtions
.betweén rgsponéqnt‘s own occupational status and educational
attaipﬁent. However ; respondents were asked.to éepdrt éheir
pa;ents‘ qccupa;ionél status.au:a %oughly'similar time 4in the
life cycle of thé parents, namely, when tﬁe-réspon&ents were
about 16 Thus the co;relat¢ ons anong the parents' variables
provmoe evmdence la*ge1y 1naebbndenu .f the pogition in the
life cycle Por the four lO—year age cohoxrts ffom'zs.to 64,
the correlatlons are (from oldest to yoaﬁgesn) .5313, 4863
.5300 and .QUSS, There ;s no apparant s*culah trcnd tnus

: . : B
motivating the assumptlon that e = rgc .~ It can be seen

l/&hese are the obscrved correlations reported in Duncan, Fe
and Duncan, p. . Folger and Nam (1967) present evidence a
degree of association between educational attainment and occupationa
status declined over the pericd 1940-1960. fThe rFolger and XNanm
results must be erlouJ&y CL““thn»d hovever. It may be seen from

’

(continued on next page)

'\ . 64




_ roughly equal to the'ahalogous correlation for the 35-44 year
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. from cguation A.10 and A.ll that our estimated reliability and

L] . [
the assuwmption that Lo = P imply trhat the correlations of
e oe .

errors ruo; and rioe.a%c negligible.™ |
The evidance tﬁat there has heen no seculgr trend in the

rblutlonuhia between occupational status and cducational

attainment may be furthex checked in a manner which provides : .

evidence bn the consistency of the no trend assumption with our

estimated correlétionS'of true and observedtvariaﬁies.

If there has b en no trend in Lwe rclatmow*hln between cccu-

patlonal status and educztional att awnmcnt, &nd ;g_our estimate

of the accura cy oI Lhe respondent's reports of his own and his

parcents' bccupations and educations are accurate, then the

1

IU

corrected corrclaulon of educational attairment and occupation

‘status for the 25-34 year old respondents' parents shoulé be

old respondents' own occupation and education. (The latter age

equatlons A.10 and A.1ll that any 51gn=L1cht a;cllne in this

relatlonshlo, nanely, rg,s < rge . implies a large negaiive corre-

lation of errorxs in reporting occupation and educational attain-

‘ment. This seems to be highly unlikely. In any case, acceptance

of the Folger and Nam evidence over the OCG data would resuls
estimates showing education playing an even smaller inde penden
role in intergenerational occupational mobility, and would ¢
lend further suppoct to the position of this papaer.,

l/It is assumed on this basis that the correclation of errors in
xeporting education and carnings is also zero. Assumption of a
(perhaps more plausible) positive correlation oI crrors would rcsult
in a lewer estimate of the independent effect of scnhooling unon
earnings, | :

) . ’
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‘group is sclectod as thet which is most-likely to have 16—yca‘r-—old'
children, and thus to corrcs;;,ontd to the parcn;t:s‘ status retro- |
-sp-ecti.vely reported by- the 25-34 ycar old respondents referxing
to the period roughly 9 éo.19 years ago when they wexe 16.)
The corrected .correlqtion For the 35-44 yeax olds is .7676,
while that for the parents of. 25-34 year olds is ;763?. It
should be stres;sed +*hnat the striking simila{rity of thes;e two
correla;cioné c‘:eménstrétes only the consistency of our estimates.
‘Other ést'ima\_.es might also be consistent, .al-thm:ag'h a little

. ¢

_ experimentation will show thet an alternative set of consistent.

-estimates is not easy to come by.

-

66
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May 1971 Draft
Human Capital Conferenc

Chicago, Jure 7, 1971

Time Series Changes in Personal Income Inegumality:
The United States Experience, 1939 to 1985

Barry R. Chicwick and Jacob Minserl

Columbia University and National Bureav of Economie Research

Data on tho distribution of personal income in the United States
indicate a decline in relative inequality from 1939 to the early post
War years, but from then till now inequality has hardiy chae.nged.2 This
can be contrasted with the substantial growth in average income during
this same period. Although these data have been subject to investigation,
there has not be_en presented a unified theory to explain the pattern of

change (or lack of it) in time series income inequality. The absence of

‘a theoretical -{ructure may have also inhibited the Prediction of inequality

L

in ths future. &

1Sa.ra Paroush's skillful research assistance is greatly appreciated,

24,p, Miller, Income Distribution in the United States, 1960 Census
Monograph (Washington: Dept. of Commerce, 1935 PP 15-28; H. Lydall, The
Structure of Sarnings, (Oxford: Clarendon Press, 1968) pp. 176-9: T.P.
Schultz, "Secular Trends and Cyclical Behavior of Inecme Distribution in
the United States; 1954-1965," Loe Soltow, ed, Si: Papers on the Size
Distribution of w ealth and Income (New Yorks Rational Bureau of Bconomic
Research, 1959) p. 98, These sources cover the period up to 1965, From
1965 to 1969 there was a small decline in inequality which can be explained
by the decline in unemployment.

The United States experience may be contrasted with that of Great
Britain where, according to Lydall, there was a contimuous, if not accel-
erating, decrease in pre-tax income inequality from 1938 to 1957. (Harold
Lydall, "The Long Term Trend in the Size Distribution of Income," Journal
of tho Royal Statistical Society, Series A, Part I, 1959, pp. 6-9),

3One exception is Lee Soltow who used 1956 as a base to predict ine-
equality in 1970 and 1980 by assuming an unchanged income concentration ratio
between classes and within classas, and using projected schooling and age
distributions to obtain class weights, See Les Soltow, "The Distribution of
Income Related to Changes in the Distributions of Education, Age and Oceu-
Pation," Review of kconomics and Statistics (November 1960) P 450~53,
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During the last fifteen years the relation between human capital

s | ;_andincome distribution has been subject to’ theoretical a.nd"e'nipi'r':i_._cwa..imiri‘v_est.{-

. :_"._‘lui_b\}révér, 'i:ﬁe-rg_ is ﬁotixing inherent in the analx;s.:l..s;_;p;ii'ic.:h 'prohib:l_.'_t_s' ':!;Es
__application to a time series studv _Hence, this paper, which is an
analysis, based on the human capital earnings fu.nction, of the change
and lack of change in income inequalit‘y over time in the United States.

Most of this paper's empirical ar;alysis will focus on the post
World War II period, solely because of th'e' Faueity of data for ea;t'lier
years. Ve shall, howevér, look bac}c to 1939 and forward to 1985. Our
Predicted inequality for 1939 can be compared with the actual inequality.

. As for 1985, we are willing to place .bets.

In Part I an earnings function is generated vwhich reiates personal

earnings to hun!a;l capital and employment variables. By taking the

(_ variznce of the earnings function, relative inequality becomes a funetion
of the variances, levels, and intercorrelations among the human capital
and employment variables.

In Part II a decompositisn of the earnings inequality function is
employed to ascertain the effects of changes in the explanatory variables
on the income inequalify of males.l" Post-war changes in the explanatory
Variables are presented, and the data indicate that their relative
stability did not allov for significant changes ’n inequality., In Part
IIY, using 1959 as the basc Year, the inequality in each. of the j:ost—war

Years is predicted from the relative earnings function and the predicted

]

l'Tho empirical analysis is for income rather than earnings because
of the scarcity of adequate earnings data.
{m BaSee Jacob Mincer, 'The Distribution of Labor Incomes:A Survéy with
Special Reference to the lluman Capital Approach," Journal of Economic
Literature (March 1970), pp. 1-26.

e e . . @ e L eei e e te e e - . - . m e e aa L emmeeme b . . . e, 3a
.. .gation.  This research has penerally been limited to cross-sectional analyses.
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value is compared with the actual inequality. The model is found to
have substantial explanatory power.
In Part IV the difference in income 1 equality for 1965 (a year
of low unemployment) and 1939 is predicted, and it is found that the
large inequality of employment in 1939 i%gs:}::ﬁsible for the large | |
inequality in that year. Projected schooling and age distributions
for 1985 are used to predict the change in income inequality between
1965 and 1985, For males 25 to 64, no change is predieted. but for

males 35 to &4 a small decline is anticipated.

Part I - The Earnings Function)

-The relation between gross earnings and investment in human capital
for the jth person in year j can be written as
@ = E,. 4 2 M
whers the gross e- 'nings (EJJ_\ 15 | a function of the "original” endeoment

-

(Eoy) and the sum of the retums on previous investments (Cty), rt; being
the average rate of return to the investment in the tLh Year. In this
expressn.on, earnings are a linear function of dollars of investment.

An alternative specification of the rclatJ.on between gross earnings

and investment can be obtained by expressing cji as a fraction of

Ejj_ (i.e., Cji = kjiE,ji)' If the original endowment is assum ted constant

5This section leans very heavily on Jacob Mincer, *Schooling, Ago

and Earnings," Human Capital and Personal Income Distribution (NBER, in i
progress) . . |

6G‘:ross earnings are earnings before the opportunity cost of contem-

poraneous investments in training are subtraeted to obtain the observed ;
net earnings. !

1
!
)
i
{
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across all years and individuals (E ), we can write"

(2) Eﬂ[,; E + 35 2 b E = (I-'{—IZ/z)

: -O éj t‘,(, t,;

f :-'c'.i-%

-By taking the natural log of both sides of equation (2), since rtlft

is small. we obtain (approx:xmately)
o A E 4) 4 €, + /
f-" €

For the purposes of this analysis, equation (3) is superior to
equation (1) as the basic earnings function. First, there appears to
be more interest in changes in the relative inequality of earnings then
in the absolute inequality and eq\'zation (3) is better suited for this
purpose. Second, the available dat;a sources permit the measurement
of investments in human capital in terms of years of schooling and Yyears
of labor market experience, rather than the dollar investments, and |
equation (3) wil‘l be converted below intb a years of training formulation.

(, | Finally, if earnings are more closely approximated by 2 log normal than
a normal distribution, the strueture in equation (3) will have residuals
| which are more homoskedastic than the structure in eqration (1).

The number of pcriods of investment in training (J'-I ) can be

decomposed into S years of schooling and j~-S-1 years of labor market

experience. It shall be assumed that an individual invested in experience

7For the ilh person,

-

[NSSRURERR
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5
"4 each Year since he left school. That is, exporience shall bo measured
as age minus schooling minus five (T = A-5-5). An additional assumption
is that the direct costs of formal schooling equal the actual earnings

of students at the level. This means we can virite kji = 1 for the schooling

® Tt e v s e —— vas -

jrears. It shall also be assumed that E o 15 the same for all individuals.
Bquation (3) implicitly assuwmes fuvll year employmént. If E* is

designated full emgployment earnings, actual earnings are E,c' = %3‘ (U,.).v

where Wi is the fraction of weeks worked and 8 is the elasticity of earnings

with respect to weeks worked,S Empirically, ¥ is greater than unity.g

AY greater than unity implies that av.erage weekiy v;'ages are higher for

those who work more weeks per year.lo ¥ will be assumed constant across

individuals.

When these modifications of the human capital earnings function are
incorporated into equation (3), we obtain _
. . : o . ) 4 —' [N
) ﬁ
K *) 123 &= r‘ﬁ Eo 'TL./'L,“ «SJ’ e ......S 3 ,’{é , -+ b} ('Z;’- L"L’)
»

¢ HA €xgpy R T4
) To evaluate the expression f/' n /( Some assiwmption is needed as to
‘f_.- € ¢

- . - ——— — —————ma e = ee— sar

how ki changes, if at all, over 't,:'n.me.]':l "There are several reasons for believing
\ . . . - . . .. N
‘h—;

. . (]
that kt, the fraction of gross earnings invested, declines over time.

First, if additional experience

8rhis formulation assunes a constaht number of hours worked per week
of employment. -

Mincer found that fop vhite, non-farm males with earnings, ¥ =/, 2.
(Minger, "Schooling, Age and Earnings," Part II),

0rhis can be explained by factors affecting either labor supply or

no labor demand. On the supply side, workers with higher weekly vages nay

vork more weeks because of an upvard rising supply curve of labor, a lower

quit rate because of greater amounts of specifie training, or a shorter

duration of vnemployment due to the higher opportunity cost of their time.

On the demand side, if firms have a larger investment in workers with more

training, these workers have a lower rate and duration of lay-off. For an

analysis of the relation bstuean training and turii~cver rates, see Gar

Peckor, Human Capital (New York:Wational Bureau of Xconomie Ressarch,1964).Ch.2,

An additional factor is the observed positive correlation between hours worked

i: per week and weeks worked per vear. (See V. Puchs, "Differentials ‘in llourly
Earnings by Region and City Size, 1959," (N.Y., NBER) Occasional Paper MNo,.l0i, p.

\ J‘ISee Yoram Pen-Porath, "The Production of Human Capital and the Life
- ’ Cycle of Earnings,” Journal of Political Economy (August 1957), pp. 352-65,

Q N
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increases the value of time more in employment than in the production

- of additional.experience, the opportunity cost of time dévot.ed to

{ investments in experience rises ovor time, de creasing the prof itabihty
of additional investment. Second, with additional experience the length
of the remaining working life declines. Finally, if an investment is
profitable, it is most profitable (highest net present value) the earlier
is it undertaken. | | |

For simplicity, it shall be assuned that ky declines linearly with

respect to time. Then, zﬁ- "J& is a parabolic function of the number
of years of experience (T) 12

Available data sources are for earnings net of the opportunity cost

of training ( Ve ) rather than for gross earnings (Et)' By definition
A= E +L (-4, + 2

(__ \ using a three term Taylor expansion.

Incorporating the net earnings relation and the linear decline in.

the experience term into equation (4) results in

(5) f:y (‘\(\Ea‘/"é (!-Iu>+fl S +( /2‘—‘.‘

+( - ke
( 2-7' Zr’{t-é)) +\6(/10 )

where U is a residual.

Data are available for individuals on net earnings (Y,), years of

q: J eaadl Pe 2 A e uu")" WW(« C”mv‘f-‘:ty’ \fo
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schooling, age, - and weeks worked, but not for the coef-

ficients of the explanatory variables. The equation is, however, extremely

_'(v"

po'werful for explaining differences in earnings. When the log of earnings

; is regressed on S, Tss Tiz and LnW; for white, non-farm males from the
1960 Census 1/1,000 sample, the coefficient of determiﬁation is over 509«":.13
Such a high explanatory power using micro—daté is quite impressive.

The human capital earnmés function for individuals can be used to
analyze inter-temporal, inter-reé;ional and inter-demographic group dif-
ferences in the 1level, inequalitj’ and skewness of the distribution of
earnings.ln This paper, however, is cor'm;erned solely with the inter-temporal
differences in earnings inequality. Before calculating the 1'§riance of both
sides of the earnings i‘uncfion several modifications or assumptiohs shall
be made, |

First, the .squared experience term shall be‘ deleted. The‘ squared term

( ? is of importance in an anslysis of insquality only for older age groups.
For the gx;oups under investigation its inclusion would add more complications
(in terms of third and fourth mom;'ants of experience) than light. The
deletion of the squared exl'aerier‘lce term biases downward the slope coeffi- ,

clent of experience., If the population under study is approximately uniformly
Rk,

distributed by age, the slope of the experience term is approximately °

Bsee Hincer, “Schooling, Age and Earnings," Part II.

Yhe function, or a modification of it, is used to analyze inequality
and skewness in BE.R. Chiswick, "Inter-Regional Analysis ‘of Income Distribution,"
Human Capital and Personal Income Distribution (IBER, in progress), “Earnings
Irnequality and sconomic Levelopment,” Quarteriv Journal of Ycononics, Fobruary
- 1971, and "An Inter~Regional Analysis of Schooling and the Skewness of Income,"
W.L. Hansen, ed. Education, Income and Human Cawital (NEW: » 1970), and in J.
Hincer, "Investment in lluman Cavital and Fersoral Inceome Distribution," Journal

-

of Political Econemy (August 1958)), Pp. 281-302, and "Schooling;Age and Harnings."

(‘ Chiswick is currently analyzing state differences in levol and inequality .-using |
- tho full equation. ‘
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Sec;)nd, note that the variable experlence is simply ag;a minus |
schooling minus five. Public policy can change the distribution of
schooling independently of age, but if it does so, the distribution of
experience is necessarily altered. There is also more concern with
t.,he d;i.stribution of earnings by age group,; than by experience group.

Thus, it would be desirable to express earnings as a function of schooling
and age. Fortunately, this is easy to do. =

Finally, it shall be assuméd that the coefficients of schooling a{nd
experience in equation (5) are random variables indépendent of S and T.
This assumption is not as “strange" as i_’c might at first seem. Thinking
in terms of the "supply and demand for funds for investment in human |
capital” model developed by Gary Becker in his Wyotinsky Lecture15, those
with greater "training ability," for a given cost of i'unds schedule, have
a higher average‘ and marginzl rete of return, and invest more. Those with
lover levels of wealth, holding "training ability" constant, invest more
but have a lower average and marginal rate of return. Greater wealtn and
greater "ability" are positively correlated, resulting in an ambignous
& priori relation between level of investment and marginal and average rates
of return. Empirical support for this is the absence of a significant slope
coefficient for the quadratic term when.the log of earnings is regressed on
schooling, schooling squared and the log;; of weeks Worked.]'6

Using these modifications, equation (5) becomes

U B =X Ry Sk B A~ S S)FTR )

*56.5. Bocker, Numan Capital and Personal Incomo Distribution: An
Analytic Approach (Ann Arbors University of ilichigan Fress 1967).

16See Hincer, “Schooling, Age and Larnings," Part II.
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where n‘—: = /2__4.&__{&0 and X”-—; L E,+ %, 0" A’") 0

The residual, Uy, reflects individual differences in earnings for
given levels of schooling, age and employment. It includes the effects
of discrimination, differences in the nén-pecuniary aspects of jobs,
non-labor income (if this is included in the income concept), and errors
of measurement. For simplicity, it is assumed that the residual is a

random variable.

Taking variances gives,

o YY) =L(R-AY + ctaye opi] e

""B/‘i/)z, +6"2(/L’) v "'(ﬁ) + WZG\’ 2(}1‘»9
H2N(F-A)-0rp ] R, , o) ov(s)
Har (-F)] R, 4s)e'w) +[2x AR, S e)e

* Q\’IQI) S*+ Vi) (r’T- (O é‘) g S evely),
where it is asswied that rj and r' are uncorrelated with each other.

Relative earnings inequality is now expressed as a function ¢f the
inequalities and inter-correlations among schooling, age and the log of
weeks vorked, and the levels of schooling and age. An interesting feature
cf the model is that rolative earnings inequality is a function of the
relative inequality in employment. Previous time sories stuc’lies of
earnings inequality included the unemployment rate as an explanatory
variable,t? For the United States, the unemployﬁent rate is highly

correlated with the inequality of weeks woried over the business cycle,

17800, for example, T.P, Schultz, op. cit. and Charles E. Ketcalf,
"The Size Distribution of Personal Income During the Lusiness Cycle,"
American Xconomic Ilevieuw (Sept. 1969), pp. 657-67.

83
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LU
but weakly correlated across states at a moment in 'c,imva.l8
The intercorrelations have economic meani_r‘lg. A negatlve corre-
lation between age and schooling “Treflects a secular trend in schooling.19
Modera.te.secular trends in schooling have a harrowing. effect on earnings

inequality. This is because the young who would have low net earnings
because of few prévious investments and relatively larg_e contemporaneous
investments have, on the average, greater than average schooling which
tends to raise their earnings. Up ;c,o a point, inequélity decreases when
the trend in schooling increases (& p becomes more negative).

The non-zero correlation between weeks worked and both schooling and
age can be_ expla:’;.ned by both supply of labor and demand for labor ‘fa.ctors.
On the demand side, the increase in investments in specific training with
higher levels of schooling and age (until older ages) decreases the firms
incentive to 1a:,;-of1‘ the workers and thereby inercases weeks worked. On
the supnly side, investments specific to the fira (e.g. training, non-
vested pension funds) also increase with schooling and age (again, until
older ages) thereby decreasing quite ratess In addition, those with
higher opportunity costs of time have an incentive to economize on search
time, and thereby work more weeks per year. One factor generating lover
levels of weeks worked by the young may be a higher turncver rate due to

their searching for information about the nature of jobs. lhen older

males are included, the correlation between age and weeks worked declines.?'o

185ee 1. Hashimoto, Fh.D. dissertation, Colwsbia University, 1971.

19For males aged 25 to 64 in 1965 tha correlation was R = ~.22. Lover
mortality and hizher migration rates for the more schooled affect the correla-
tion, but are not important for the U.S. as a whole during the period under study.

2
20p op labor force males aged 25 to 64 in 1955 the correlation between

age and the log of weeks worked was -.05. For labor force males 18 and over
it was +.,12, and for those 25 and over it was ~.22. The correlation between
schooling and tho log of weeks worked for labor force malcs 25 to 64 in 1959

was +-l’-h

&4
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1l

Part If - Decomposition Analysis

In this section the income ihequality function is dacompbsed into
parts attributable to ths human capital and emplo;'y'ment variables.l
The contribution of schooling, aze and employment to ineguality is
identified. The effects of changes in the explanatory variables are
examined to indicate future sources of change in inequality. In Fart
III, using 1959 as a base, intquality is predicted for adult males for’ﬁ
the years 1949 to 1969, and compared to the observed inequality. The
same structure is used in Part IV to "predict" iﬂeqﬁality in 1939 and
1985,

Let us first look at a simplified version of equation (7), one in
which the rate of return to schooling (ry) and the experience coeffi-
cient (ry') are assumed to be constant for all individuals rather than

- random variables'. The coefficients ¥, ;', and X could be computed by

( a regression analysis of the log of earnings on schooling, eZpsrience,
experience squared and the log of weeks workeds The values r = W11,
r' = ,04% and b, = 1.2 were so obtained«® The inccme inequality of adult
males aged 25 to 64 in 1959 was .6483.‘ Using 1959 data for labor force

males aged 25 to 64, incoms inequality in 1959 can be expressed as

IThe sovrces of the data are presented in Appendix A. Appondix B
contains the computed means, variances and correlations.

(‘1 2'I‘hey were calculated {rom a regression analysis for vhite, non=-

e farm, non-enrolled males under age 65. The value of .04 for F' is one
half of the slops coefficient of exporience in the regression. See
Mincer, “Schooling, Age and Earnings," Fart II.
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The model explains 68 percent (%2 = 4383 = +«68) of individual
+6483

differences in the log of earnings. Note that the direct contribution
of schooling is small compared to that of age and employment.

Table 1 sho#s the effecf of a change in the explanatory variables
on the inequality of earnings based on equation 7. Using the same values
as above, and assuming the. coefficients of variation in r and r' are
one~third, the effect of a unit change in the explanatory variables can

(e .
be computed. For the means and -standard deviations and correlations:

A | Q@ et
Q_-G\' (KA-Z): 90“'/5 QQVLAY._ 020 - @‘y}\
(0 XS\ QT - (o E‘f_d
(56“’"(__!” .

LSV TY Qe Ly

@ GA 2 ~ =.,3%0

‘ M?,Df)? Co leaw
Q™A s
D ¢ (fw) (o2 fy)

(Qa)'rherc is some evidence that one-third may be an upper limit
to the coefficient of variation of r. %The ecarnings function can be
written as LuY = a + r H, whexe H is ac_ggmulated h}imaE capita} measQred
in time equivalents. Theu,zﬁ (LnY) == QD + 11" 6°(x) + §°(x) §°(0).
From regressing InY on H, R™ = 1/Z and CV (i) ~ 1/3 (see Mincer, "Schooling,
Age and ¥arnings’, Part II). ‘Thus, °

R? = T2 42 (1) ‘ e 1/2,
2 62 ) + T 6(x) + 62(r) s2qu)
and CV(r) ~ 1/3.3 = 1/3 .

| (: If there is a true residual in the repgression such that LpY = a + rll + U,
then 1/3.3 = 1/3 is an upper limit of CV(r). o
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of th Explé.natory Variables on
Partial EffeCtsIzcomeeInequality
26 (1n¥) . of ( )2 + &2(r) + 52 (r1)18(s)
R E-Eh - PR S(A)
M[28(E-F)R (W)

= 2, 111 5(a) Az . ) - az(rl)]n‘ §(8)

262(IaY) = 2 [FF + 65(r)] 8(a) + [27(x -7 as®'®’
2R (W)

262(1ay) = 2[¥218(1aW) + [2¥ (z-71) IR _ 8(5)
38 (LaW) 4 _ L

X 27 IR 8 ()
282(ia0) - p[42(r) - 62N - 2 2(:1) (-5
%i%lﬂﬂ - a(x-'s'-s)s?(xtl).
32(mY) o (2547 - ) - 52(1.1).) 5 (a) &(8)

InY) _ 5 Y (F - 71)s(1aW) 6(5)
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( h The standard deviation of'schooling ch;nges siﬁwly wéf time. In
the United States, for civilian labor force males aged 25 to 64, it fell
fairly steadily from 3.70 years in 1949 to 3.04 years in 1970. This
decliné need not, however, continue in the future. A one unit decline
in the standard deviation of schooling (which is approximately a 30

percent decline) reduces inequality by .046 points, or a decline of a.bciut

7 percent in the relative variance of income for males aged 25 to 64,

Fu by ERIC
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The decline by (66 years in the standard deviation of schooling from
JO49 to 1970 would be responsible for a 4 percent decline

{ in the variance of the log of inceme, or a 2 percent decline in its
. standard deviation. | | |

| A unit increase in the lavel of schooling increases inequality by
«020 points. The average schooling of la.bor- force males aged 25 to 64
has risen two years from 9.66 years in 1949 and 11.66 yearé in 1970,
This would have increased inequality over the period by .04 points.,

e . — —— 1 — i - 2 e ——r— . o

The net effect of the postwar decline in the standard deviation of
schooling by 66 years and the rise in level by 2.0 years is to leave
virtually unchanged the relative variance of income.J

The income distribution is also affected by the correlation of age
with schooling. The stronger the secular trends in schooling, the more
negative is the correlation and the smaller is the inequality of schooling.

( | If in 1959 the correlation were zero but the level and inequality of

schooling were unchanged, inequality woﬁld have been greater by (.2304)(.194) =
0447 points, or by almost seven percent of the variance of logs. During

the years 1949 to 1970, for males 25 to 64 the correlation ranged from

a high of =-.2340 (1949) to a low of =.2070 (1970), indicating a slight

decline in schooling trends. Its effect on inequality would be small, a

rise of (.0270)(.194) = .0052 points, or a less than one percent rise in

the variance of logs.

3The change of (.046)(~.66) + (.020)(2.0) = +.0064 points"gne percent
of the 1959 level of inequality. Soltow examined the effect of actual and
projected (1970 and 1980) changes in the schooling distribution of adult
family heads and unrelated individuals on the concentration ratio of house-
hold income. Using the income distribution in 1956, he found that changes
in the distribution of schooling predicted a decline in inequality from
A R = 420 in 1940 to R = ,387 in 1980. For the twenty year period 1950(R=,416).
s( to 1970(R=.395) Soltow predicts a 4.8 percent decline in the concentration
ratio. (See Soltow, "Distribution.")
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Even a drastic change in the distribution of schooling would not
necessarily have a large effect. If %he dispersion of schooling were
reduced to zero but its mean lew.rel was not changed, income inequality
would decline by .1656 points compared to 1959 E3.6)( 046) = .1656]

" A uniform level of school:.ng would increase the correlation between

schooling and age from =+23 (1959) to zerc. The net effect of the

decreased variance and increased correlation would be a decline in in-

P
equality by .1683 points. This represents a 26 percent decline from

the 1959 income variance.

L e ————— L

4 whle Chinfe i y \. 6
Vm___‘___é_ee \lmg.ce!;!e CL“’\*Q r.tzl
U) 6\’(;, 3
- .vé -./456
2 )
. () R, 023 L e
(3) eV(Es) 124'.4 , | |
(fmi e“&-e_'t) -.09772 o
- 1683

If, however, the zero dispers:fon were due to a uniform level of
schooling at 16.0 years, so .that. everyone is a collegé graduate, the
increase in average schooling would be 5.37 years. This increases iz~

. equality by .1074 points K5.37)( o02) = .107lﬂ + The net effect would be
a decrease of 0609 points. This is 9.4 percent 'decreas'e in the variance

of income, or a 4.7 percent decline in the standard deviation of logs.

. | |
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The standard deviation of age of adul{,s -changes slowly over timé' as
2 result of long swings :5_*1 birth and death rates. For males aged 25't6
64 in the civilien labor force the standard deviation declined from 10.65
in 1949 to 10.52 in 1964, and then rose to 10.72 in 1970. The effect of a
unit increase in the standard deviation of age on the variance of the log

of income is .0313 points. During the post-World War II period the range

of the standard deviation was two tenths of a unit and therefore would
have had a trivial inflﬁence on overall inequality., |

Again using 1959 data as the base, the effect of an increase in
the level of age by one year.is to increuse inequality bj .009 points.
During the post-war period the average age of labor force males aged
25 to 64 increased fairly continuously from 42.52 (1949) to 43.67 (1970)
years. This too would tend to produce a éma].'l. increase in .inequality.
The predic;ted change in income inequality due to the change in the age

distribution from 1949 to 1970 isB10.72 - 10.65)(.0313) + (43.67 - 42,52)

5 For  United States data ,Soltow studied the effect of actual and
projected (1970 and 1980) changes in the age distribution of household
heads (family and unrelated individuals) on the concentration coefficient
of household income. Using the 1956 distribution of income by age he found
a rising concentration coefficient, due to the aging of the population,
from 19200 (R=.384) to 1970 (R=.418) and a slight decline to 1980(R=.414),
The change from 1950(R=.405) to 1970 is 0,13 points, or 3 percent of the
1960 level. (See Soltow, "Distribution")

Soltow also studied 3income inequality in eight Norwegian cities (1840

to 1950) and found that the rate of growth of the male labor force had a
significant negative partial correlation (holding constant the labor force
size, an occupational index, a wealth income ratio and tine) with income
inequality. A more rapidly growing labor force, due to either a higher birth
rate or migration, implies a lower level and lower dispersion of age. Soltow's
findings are consistent with our analysis. CLee Soltow, Toward Income Zquality
In Horway,(iiadison: Univ. of Wisconsin Press, 1955) pp. H2-45,)

If the curr.ent decline in the rate of growth of the population

continues, but remains non-negativo', and retirement patterns -are unaltered,
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the level and dispersion of age of labor force males will inecrease, Suppoce
( a wiform distribution is obtained, The mean and standard deviax_tion of
age for those 25 to 64 would be %45.0 a;nd 11,18 yeafs respeci;ively.6
~ Compared to the 1959 values for level and standard deviation of 43.05
and 10,55 respectively, the income variance would be higher by .038
points,’ This represents a 6 percent increase in the relative variance
of income or a 3 percent increase in the standard deviation of logs.
In the absence of negative i:qpulation growth rates or catastrophic
age-specific changes in morfality, this small change may be vieved as
the maximum lik;ly increase in inequality for males aged 25-64% due to
age structure changes caused by .slowing population growth.
| The standard deviation in the log of weeks worked in 1959 for males
f aged 25 to 64 was ,3872, while the é.vera_ge for 1955-1958, years of low |
| unemployment, was .3445. Let us attribute this difference to cyclical
factors. Then, if theré were no cyclical unemployment in 1959, the
- Variance in income would have been lower by 1.185 (.3872 - 3445) = 051
points, or almost 8 percent. The standard deviation of the log of income
Would have been lower by 4 percent.8 ,
The year 1958 shows the highest dispersion ( G"@\w) = 4371) and

6The standard deviations of age used in this paper are computed
from four age groups (25-34, 35-44, U45-54. 55-64) on the assumption that
all individuals are at the midpoint of the group, If the distribution
of age for those 25 to 64 is uniform and continmuous the standard deviation
is 13.0. The difference between 11.18 and 13.0 reflects the loss of within
interval variability. For the analysis of males aged 35-44, a continuous
distribution is assured, and the variance of age is 8433 years squared.

7(’+5.00 - 43.06)(.009) + (11.18 - 10.55)(.031) = ,018 + ,020 = «038 J
. 8Scaveral studies have shown that income inequality rises during periods
5 of high unemployment, which are periods with a large relative variance in..
i weeks vorked. For recent empirical analyses of the effect of unemployment

on income inequality see T.P. Schultz, op. cit., and Ce.B.Metealf, op. cit.
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loweét 1eve1. of weeks work for the post-war period for males 25-64, In
addiﬁion their income inequality was quite large in that year (.6447).
If the dispersion in weeks worked were at the 1965-1968 level, inequality
in 1958 would have been lower by .1097 E...185 (4371 - .3’445) - .109ﬂ.
Thus, 17 percent of the variance of income (or Just ovér 8 percent of
the standard deviation of logs) in 1958 cguld be attributed to ;:yclical
employment. Using 1959 as the base, the elimination of all differences
in weeks worked would reduce income inequality by a substantial amount,9
but would clearly be undesirable lfoz" other reasons even if it could, in
principle, be achieved. | _' | | |

One realistic avenue for speculation would be the effect of the
reduction in the rela.tive..dispe.rsion of weeks worked for males aged 25 to
64 to that which prevails for workers aged 35 to 44 during years of low
unemployment.lo "The average of these values for 1965-1968 was .2766 and
the relative variance of income would decline by (1.185)(.3872 - .2766) =
13 points or by 20 percent. Compared to the relative variance at full
employment, the hypothesized impr;aved labor market efficiency . would
decrease the dispersion of weeks worked at full employment from 3445 to

«2766, and decrease inequality (using 1959 values) from «597 to .51?.11

This represents a 13.4 percent decline in full employment, (i.e., no cyclical

unemployment) income variance, or a 6.5 percent decline in the variance
of logs.

The correlations of the log of weeks worked with schooling and age also

9The decline would be (1.185)(.3872) = .46 points.

107his could be achieved by incroasing efficiency in the pr